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00 Title: METHODS FOR THE TREATMENT OF CARCINOMA 



0 (57) Abstract: The invention concerns compositions and methods for the diagnosis and treatment of neoplastic cell growth and 
^ proliferation in mammals, including humans. The invention is based upon the identification of genes that are amplified in the genome 
0 of tumor cells, such as renal cell carcinoma. Such gene amplification is expected to be associated with the overexpression of the 

O gene product as compared to normal cells of the same tissue type and contribute to tumorigenesis. Accordingly, the proteins encoded 
^ by the amplified genes are believed to be useful targets for the diagnosis and/or treatment (including prevention ) of certain cancers 
^ such as renal cell carcinoma, and may act as predictors of the prognosis of tumor treatment. The present invention is directed to 
^ novel methods of diagnosing and treating tumor, such as renal cell carcinoma. 
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METHODS FOR THE TREATMENT OF CARCINOMA 

Field of the Invention 

The present invention relates to methods for the diagnosis and treatment of carcinoma, particularly renal 
cell carcinoma. 

Background of the Invention 

Malignant tumors (cancers) are the second leading cause of death in the United States, after heart disease 
(Boring et al., CA Cancel J Clin 43:7 [1993]). 

Cancer is characterized by an increase in the number of abnormal, or neoplastic cells derived from a 
normal tissue which proliferate to form a tumor mass, the invasion of adjacent tissues by these neoplastic tumor 
cells, and the generation of malignant cells which eventually spread via the blood or lymphatic system to regional 
lymph nodes and to distant sites (metastasis). In a cancerous state, a cell proliferates under conditions in which 
normal cells would not grow. Cancer manifests itself in a wide variety of forms, characterized by different degrees 
of invasiveness and aggressiveness. 

Alteration of gene expression is intimately related to the uncontrolled cell growth and de-differentiation 
which are a common feature of all cancers. The genomes of certain well studied tumors have been found to show 
decreased expression of recessive genes, usually referred to as tumor suppression genes, which would normally 
function to prevent malignant cell growth, and/or overexpression of certain dominant genes, such as oncogenes, 
that act to promote malignant growth. Each of these genetic changes appears to be responsible for importing some' 
of the traits that, in aggregate, represent the full neoplastic phenotype (Hunter, Cell, 64:1 129 [1991] and Bishop, 
Sell, 64:235-248 [1991]). 

A well knownmechanism of gene (e.g., oncogene) overexpression in cancer cells is gene amplification. 
This is a process where in the chromosome of the ancestral cell multiple copies of a particular gene are produced. 
The process involves unscheduled replication of the region of chromosome comprising the gene, followed by 
recombination of the replicated segments back into the chromosome (Alitalo et al., Adv. Cancer Res., 4J:235-28 1 
[19S61). Itisbehevedmatmeoverexpressionof 
number of copies made. 

Proto-oncogenes that encode growth factors and growth factor receptors have been identified to play 
important roles in the pathogenesis of various human malignancies, including breast cancer. For example, it has 
been found that the human ErbB2 gene (erbB2, also known as her2, or c-erbB-2), which encodes a 185-kd 
transmembrane glycoprotein receptor (pl85^ ; HER2) related to the epidermal growth factor receptor EGFR), 
is over-expressed in about 25% to 30% of human breast cancer (Slamon et al. . Science. 225:177-182 [1987];' 
Slamon et al., Sdence, 244:707-712 [1989]). 
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It has been reported that gene amplification of a proto-oncogene is an event typically involved in the 
more malignant forms of cancer, and could act as a predictor of clinical outcome (Schwab et aL, Genes 
Chromosomes Cancer. 1:181-193 [1990]; Alitalo et aL, supra). Thus, erbBl overexpression is commonly 
regarded as a predictor of apoor prognosis, especially inpatients with primary disease that involves axillary lymph 
nodes (Slamon et aL, [1987] and [1989], supra; Ravdin and Chamness, Gene. 159:19-27 [1995]; and Hynes and 
Stern, TWhim ttionhvs. Acta. 1198:165-184 [1994]), and has been linked to sensitivity and/or resistance to 
hormone therapy and chemotherapeutic regimens, including CMF (cyclophosphamide, methotrexate, and 
fluoruracil) and anthracyclines (Baselga et aL, Oncology. 11 (3 Suppl l):43-48 [1997]). However, despite the 
association of erbBl overexpression with poor prognosis, the odds ofHER2-positive patients responding clinically 
to treatment with taxanes were greater than three times those of HER2-negative patients (Ibid). A recombinant 
humanized anti-ErbB2 (ann-HER2) monoclonal antibody (a humanized version of the murine anti-ErbB2 antibody 
4D5, referred to as rhuMAb HER2 orHerceptin®) has been clinically active inpatients with ErbB2-overexpressing 
metastatic breast cancers that had received extensive prior anticancer therapy. (Baselga et aL, J. Clin. Oncol.. 
14:737-744 [1996]). 

15 Renal cell carcinoma (RCC) is a common solid malignancy and the eleventh leading cause of cancer 

mortality in the United States. Typically, RCC is a highly vascular neoplasm with an unpredictable pattern of 
recurrence. Because RCC is a highly vascularized solid malignancy, angiogenesis and tissue invasion may be 
involved in its pathogenesis. The expression level of several genes have been studied individually and shown to 
have some correlation with the metastatic potential of RCC. These genes include, for example, fibroblast growth 
fector (bFGF) (Nanus, D.M. et aL, J. Nat'l. Cancer Inst. 85: 1597-1599 [1993] and Fujimoto, K. et aL, Biochem. 
Biophys. Res. Commun. 1 80:386-392 [199 1]), vascular endothelial growth factor (VEGF) (Takahashi, A. et aL, 
Cancer Rees. 54:4233-4237 [1994] andNicol,D. et aL, J. Urology 157:1482-1486 [1997]), extracellular matrix- 
degrading matrix metallopproteinases (MMP-2 and MMP-9) (Kugler, A. et al. , J. Urology 1 60: 1 9 1 4- 1 9 1 8 [ 1 998] 
and Lein, M. et al., Int'L J. Cancer 85:801-804 [2000]), angiogenin (Wechsel, H.W. et aL, Anticancer Res. 
25 19: 1537-1540 [1999]), and cell-to-cell adhesin molecule E-cadherin (Katagiri, A. et al., Br. J. Cancer 71 :376-3 79 

[1995]). Additionally, the von Hippel Lindau (VHL) tumor suppressor gene is mutated in sporadic renal cell 
carcinomas (Knebelmann, G. etaL, Cancer Res. 58:226-231 [1998]). The VHL protein is part of an E3 ubiquitin 
ligase complex and enables proteosomal degradation of the transcription factor, hypoxia inducible factor (HIF- 1 ) 
(Maxwell, P.H., et al., Nature 399:271-275 [1999]). Mutations in VHL can result in elevated HDF levels and 
3 0 upregulation ofhypoxia-induced angiogenic genes such as VEGF. In turn, VEGF mRNA and protein are elevated 

in tumors compared with normal kidney tissues, and some evidence suggests a relationship to vessel density 
(Takahashi, A. et aL, supra; Nicol, D. et al., supra; and Nakagawa, M. etal.,Br. J.Urol. 79:681-687 [1997]). On 
the other hand, while serum level of VEGF- A protein has been related to cancer grade and stage, evidence for 
a relationship between VEGF-A and kidney tumor neovascularization is conflicting, suggesting mat other 
35 angiogenic factors are involved in renal tumor development. 

In light of the above, there is obvious interest in identifying novel methods which are useful for 
diagnosing and treating tumors, such as renal cell carcinomas, which are associated with gene amplification. 
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Summary *f ^ e Invention 

A. EmbndiTTiftntg 

H»I>M invito. emxtems methods for foe diagnosis and ta. of neoptaic ceU ^ „ d 
prohferaoo. i. ntomtus, fachldi)lg ^tans. ^ pr^eo, invention is has*, on foe idendfrcafron ot genes ^ 
are amplified fo foe genome of tunmr e* sueh as rentd eefi Snch ^ fa 

»*«^^««o»erexp ra!s ^^ 

preeems eroded by foe amplified ge.es are behoved to be uaefiu argots for foe ^ ^ ^ 
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Al ; Lamnun boa 2; Integnn ahrha 1; Stanniocalcin I;Thrombospondin4;andCD36poIypeptide. In one aspect, 

alpha 3, Adrenomedulkn; TWboapondin 2; Type I ^ ..pha 2; Typ , y flagon 2; Type VI 
eollageualpba 3; Latent TGFbeta binding ptotein 2 <LTBr2>; Sonne or oysmin p^ ^itor heJLk 
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Comtexu, ,37; Ephrin Al; Laminin beta 2; ^grin a,p ha ,. SBm dooaI=in I; Tbrtobospr.din 4; or CD36 

or oyato « mhfoim, beat ahookpretein (HSP47); F^ge^, ^^e 5^^. 
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po.ypepnde „ to a normal cell of foe same tisane type. Preferably foe mmor eeU is in reon, eo,, 
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complementarity determining region (CDR) residues and human framework region (FR) residues. Tbe antibody 
mny be Ubo.ed ^ be frmnobilined on a solid tmppo^. „ y., aoofoer .spec, foe antibody „ an antibody 
fragment a stng^ud. anfibody, or a humanized anhbody vrhich binds, prefembly speoifieally «, a CXCR4 

T™? s ; ^ " *■ 2: ^ w -— * — ™— — p~^ 

^^^"^P^easeinhibto^^ 

TT W *" ^ ^ Laminin beta 2; InfogHn a»ha 
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alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; T^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide in admixture with a pharmaceutically acceptable carrier. In one aspect, the composition of matter 
comprises a therapeutically effective amount of the antibody. In another aspect, the composition comprises a 
further active ingredient, which may, for example, be a further antibody or a cytotoxic or chemotherapeutic agent. 
Preferably, the composition is sterile. 

The invention further concerns antagonists of a CXCR4; T^m^in alpha 4; TEMPI; Type TV collagen 
alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide that inhibit one or more of the biological and/or immunological functions or activities of a CXCR4; 
La minin alpha 4; TEMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, such as its angiogenic function in renal cell 
carcinoma. 

In a further embodiment, the invention concerns a method of modulating, preferably inhib iting, 
transcription and/or translation of the respective amplified gene for treatment of a tumor, such as a renal cell 
carcinoma. The isolated nucleic acid molecule of the method is RNA or DNA and is the antisense form of the 
respective gene represented by the nucleic acid sequence provided by the respective GenBank accession number 
listed in Table 3, where the method involves the application of the antisense nucleic acid to the respective gene 
and modulation of its transcription and/or translation. Where antagonism of gene expression is desired, the 
antisense method of the invention preferably down-regulates expression of a gene for which expression is up- 
regulated in a tumor, such as a RCC. Where up-regulation of a tumor suppressor gene is desired, the antisense 
method of the invention preferably down-regulates a suppressor of the tumor suppressor gene. Preferably the 
isolated nucleic acid molecule hybridizes to a nucleic acid molecule encoding a CXCR4; Laminin alpha 4; UMP 1 ; 
Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type 
VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein 
protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; 
Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide or the complement thereof The isolated nucleic acid molecule is 
preferably DNA, and hybridization preferably occurs under stringent hybridization and wash conditions. Such 
nucleic acid molecules can act as antisense molecules of the amplified genes identified herein, which, in turn, can 
find use in the modulation of the transcription and/or translation of the respective amplified genes, or as antisense 
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primers in amplification reactions. Furthermore, such sequences can be used as part ofa method according to the 
mvennon in which the gene sequence, or a fragment of at least 20, 50, or 100 nucleic acids of the sequence are 
partofaribozymeand/oratriplehelix sequence which, in turn, may be used in regulation of the amplified geues. 

In another embodiment, the invention provides a method for determining the presence ofa CXCR4- 
Laminin alpha 4; UMP 1 ; Type IV collagen alpha 1 ; laminin alpha 3; Adrenomedullin; Thrombospondin 2- Type' 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein , 
(LTBP2); Senne or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
droxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Lanunin beta 2; Integrin alpha 
l;Stanmocal^l;Thrombospondm4;orCD36polypeptide,wheremmeme^ 

sample, such as a normal or diseased tissue sample (including, but not limited to a tumor sample) to an anti- 
CXCR4; anti-Lanrinin alpha 4; anti-TlMPl; anti-Type IV collagen alpha 1; anti-I*minin alpha 3; anti- 
Adrenomedullin; anti-Thrombospondin 2; anti-Type I coUagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 
VIcollagenalpha3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Senne or cystem protease inhibitor 
heat shockprotein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin43- anti- 
Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1 • anti- 
Stanmocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody and detennining binding of the 
anubody to a CXCR4; Lantinin alpha 4; TIMP1; Type IV coUagen alpha 1; Lanunin alpha 3; A^onr^- 
Tl.ombospondin^Typelc^^ 

bmdm g protein2(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta' 
2; Integnn alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide in the sample. In another 
embodiment, the invention provides a method for determining the presence of a CXCR4; Laminin alpha 4- 
TEMPI; Type IV collagen alpha 1; Lanunin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha' 
2; Type VI collagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cystemp ro teaseinJtibito^^ 

43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Lanunin beta 2; Integrin alpha 1; Stanniocalcin 1- 
Thrombospondin 4; or CD36 polypeptide in a cell, wherein the method comprises exposing the cell to an anti- 
cs anti-Lam^ alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti- 
Adxenomedullm;an ti - M 

VIcoUagenalpha3;anti-^^ 

heatshockpro te in(anti-H S P47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin43; anti- 
Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti- 
Stanmocalcin 1; anti-Thrombospondin 4; or anti.CD36 polypeptide antibody and determining binding of the 
antibody to the cell. 

In yet another embodiment, the present invention concerns a method of diagnosing tumor in a mammal 

alpha 4; UMPl; Type IV coUagen alpha 1; Lanumn alpha 3; Adrenomedullin; Thrombospondin 2- Type I 
coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 
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(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide (a) in a test sample of tissue cells obtained from the 
mammal, and (b) in a control sample of known normal tissue cells of the same cell type, wherein a higher 
expression level in the test sample as compared to the control sample, is indicative of the presence of tumor in the 
mammal from which the test tissue cells were obtained. 

In another embodiment, the present invention concerns a method of diagnosing tumor in a mammal, 
comprising (a) contacting an anti-CXCR4; anti-Laminin alpha 4; anu-UMP 1 ; anti-Type IV collagen alpha 1 ; anti- 
L aminin alpha 3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI 
collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine 
or cystein protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; anti-connexin43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin 
beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody 
with a test sample of tissue cells obtained from the mammal, and (b) detecting the formation of a complex between 
the anti-CXCR4; anti-Laminin alpha 4; anti-TTMPl; anti-Type IV collagen alpha 1; anti-I^minin alpha 3; anti- 
Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 
VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor 
heat shock protein (anri-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti- 
Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti- 
Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody and a CXCR4; Laminin alpha 4; 
HMP1 ; Type IV collagen alpha 1; laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cysteinprotease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 
43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide in the test sample, wherein the formation of a complex is indicative of 
the presence of a tumor in said mammal. The detection may be qualitative or quantitative, and may be performed 
in comparison with monitoring the complex formation in a control sample of known normal tissue cells of the 
same cell type. A larger quantity of complexes formed in the test sample indicates the presence of tumor in the 
mammal from which the test tissue cells were obtained. The antibody preferably carries a detectable label. 
Complex formation can be monitored, for example, by light microscopy, flow cytometry, fiuorimetry, or other 
techniques known in the art 

The test sample is usually obtained from an individual suspected to have neoplastic cell growth or 
proliferation (e.g. cancerous cells), such as renal cell carcinoma. 

In another embodiment, the present invention concerns a cancer diagnostic kit comprising an anti- 
CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti- 
Adrenomedullin; anti-Thrombospondin 2; anti-Type I coUagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 
VI collagen alpha3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor 
heat shock protein (anti-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti- 
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Type IV coUagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti- 
Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody and a carrier (e.g., a buffer) in 
suitable packaging. The kit preferably contains instructions for using the antibody to detect the presence of a 
^CR4;I^nuninalpha4;TIMPl;T^ 

2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysme,2-oxoglutarate 
5-dioxygenase;connexin43;Type^ 

1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide in a sample suspected of containing the same, 
preferably in a sample of normal or diseased renal tissue, such as a renal cell carcinoma sample. 

In yet another embodiment, the invention concerns a method for inhibiting the growth of tumor cells 
comprising exposing tumor cells which express a CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; 
I^nunin al P ha3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 'shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Lami^ beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide to an effective amount of an agent which inhibits a biological and/or immunological activity and/or 
the expression of a CXCR4; I^nunin alpha 4; TIMP1; Type IV collagen alpha 1; laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laniinin beta2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD3 6 polypeptide, whereingrowth 
ofthe tumor cells is mereby inhibited. The agentpreferably is an anti-CXC^4;anti-I^minmalplia4;anti-TIMPl; 
anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-AdrenomeduIlin; anti-Thrombospondin 2- anti-Type 
I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding 
protem 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti- 
ProcoUagen-lysme^-oxogfc^ 

37; anti-Ephrin Al; anti-I^minin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or 
anti-CD36 polypeptide antibody, a small organic and inorganic molecule, peptide, phosphopeptide, antisense or 
ribozymemoleculcoratriplehelixmolecule. In a specific aspect, the agent, e.g.. meanti-CTCR4;anti-I^nnnin 
alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin; anti- 
Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3- 
ann-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein 
(anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen 
alpha 2; anti-Connexin 37; anti-Ephrin Al ; anti-I^ntinin beta 2; anti-Integrin alpha 1 ; anti-Stanniocalcin 1; anti- 
Thrombospondin 4; or anti-CD36 polypeptide antibody, induces cell death, m a further aspect, the tumor cells 
are further exposed to radiation treatment and/or a cytotoxic or chemotherapeutic agent 

In a further embodiment, the invention concerns an article of manufacture, comprising: 
a container; 
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a label on the container; and 

a composition comprising an active agent contained within the container, wherein the composition is 
effective for inhibiting the growth of tumor cells and the label on the container indicates that the composition can 
be used for treating conditions characterized by overexpression of a CXCR4; Laminin alpha 4; TEMPI; Type IV 
collagen alpha 1; L aminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta bindingprotein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide as compared to a normal cell of the same tissue type, where the condition is preferably 
renal cell carcinoma. In particular aspects, the active agent in the composition is an agent which inhibits an 
activity and/or the expression of a CXCR4; Laminin alpha 4; 7TMP1; Type IV collagen alpha 1; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; La minin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide. In 
preferred aspects, the active agent is an anti-CXCR4; anti-I *mimn alpha 4; anti-HMPl; anti-Type IV collagen 
alpha 1 ; anti-Laminin alpha 3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti- 
Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); 
anti-Serine or cystein protease inhibitor heat shockprotein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; anti-connexin43; anti-Type IV collagen alpha2; anti-Connexin37; anti-Ephrin Al ; anti-Laminin 
beta 2; anti-Integrin alpha 1 ; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody 
or an antisense oligonucleotide. 

The invention also provides a method for identifying a compound that inhibits an activity of a CXCR4; 
Laminin alpha 4; TEMPI ; Type IV collagen alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, where the inhibiting activity preferably functions 
in renal cell carcinoma, the method comprising contacting a candidate compound with a CXCR4; Laminin alpha 
4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen 
alpha 2; Type VI collagen alpha 2; Type VT collagen alpha 3; Latent TGFbeta bindingprotein 2 (LTBP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; 
connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 
1; Thrombospondin 4; or CD36 polypeptide under conditions and for a time sufficient to allow these two 
components to interact and determining whether a biological and/or immunological activity of the CXCR4; 
Laminin alpha 4; TTMP1; Type IV collagen alpha 1; Umininalpha3; AdrenomeduUin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
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dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 
l; Stanmocalcin 1; Thrombospondin4; or CD36 polypeptide is inhibited. In a speo^c aspect, either the can^ 
compound or the CTC*4; Lamhnnalpha4; TIMP1; Type IV collagenalpha 1; Laminin al P ha3; Adrenomedullin- 
Thrombospondm 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta 
bnidmg protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integnn alpha 1 ; Stanniocalcin 1 ; Thrombospondm 4; or CD36 polypeptide is immobilized on a solid support 
In another aspect, the non-immobilized component carries a detectable label. In a preferred aspect, this method 
composes the steps of (a) contacting cells and a candidate compound to be screened in the presence of the 
CXCR4;Lan™alpha4;TIMPl;T^ 

2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-droxygenase;connexin43;Typer V collagenalpha2;Connexm37;Ephr^ 

1; Stanniocalcin 1; Thrombospondm 4; or CD36 polypeptide under conditions suitable for the induction of a 
cellular response normally induced by a CXCR4; Lannnin alpha 4; TIMP 1 ; Type IV coUagen alpha 1; I^nnnin 
alpha 3; Adrenomedullin; Thrombospondm 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protem (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2- 
Connexm 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondm 4; or CD36 
polypeptide and (b) determining the induction of said cellular response to determine if the test compound is an 
effective antagonist. 

In another embodiment, the invention provides a method for identifying a compound that inhibits the 
expressionofaC^Lannnm^^^ 

Thrombospondm2;TypeIcollagenalpha2;TypeVIcoIlagenalpha2;TypeV^ 

bxndmgprotein 2 (LTBP2); Serine or cystem protease inhibitor heat shock protein (HSP47); ProcoUagen-lys me 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Lantinin beta' 
2;mtegnnalphal;Stannioc^^ 

wherem the method comprises contacting the cells with a candidate compound and determining whether the 
expressionof*eCXCR4;I^ 

Thrombospondm2;TypeIcoUagenalpha2;TypeVIco U agenalpha2;T^ 
bmdmgprotem2(LTBP2);Serme or cystemproteaseinmbitor heats 

2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta' 
2; Integrmalpha 1; Stanniocalcin 1; Thrombospondm 4; or CD36 polypeptide is inhibited. In apreferred aspect, 
thxsmethod comprises the S tepsof(a)contactmgce U s and a candidate compound to be screened under con^ 
suxtable for allowing expression of the CXCR4; Laminin alpha 4; T1MP1; Type IV collagen alpha 1; Laminin 
alpha 3; Adrenomedullin; Thrombospondm 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LIBP2); Serine or cystein protease inhibitor heat shock 
protem (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2- 
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Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4: or CD36 
polypeptide and (b) detennining the inhibition of expression of said polypeptide. 

B. Additiona l KmhoHimftntc 

In yet another embodiment, the invention concerns antagonists of a native CXCR4; Laminiii alpha 4; 
TEMPI; Type IV collagen alpha 1 ; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cy S temprotea S einhfl>itorheatshockprotein(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 
43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide as defined herein. In a particular embodiment, the antagonist is an anti- 
CXCR4; anti-Laminin alpha 4; anti-HMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti- 
Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 
VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor 
heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti- 
Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-I^minin beta 2; anti-Integrin alpha 1; anti- 
Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibody or a small molecule. 

In a further embodiment, the invention concerns a method of identifying antagonists to a CXCR4; 
Laminin alpha 4; TIMP1 ; Type IV collagen alpha 1 ; Lam inin alpha 3; AdrenomeduUin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide which comprise contacting the CXCR4; Laminin 
alpha 4; TIMPi; Type IV coUagen alpha 1; Laininin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I 
collagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide with a candidate molecule and monitoring a 
biological activity mediated by said CXCR4; Laminin alpha 4; TIMP 1 ; Type IV coUagen alpha 1 ; Laminin alpha 
3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. 
Preferably, the CXCR4; laminin alpha 4; TIMPI; Type IV coUagen alpha 1; laminin alpha 3; AdrenomeduUin; 
Thrombospondin2; Type I collagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); ProcoUagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laininin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD3 6 polypeptide is a native CXCR4; Laminin alpha 
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4; HMP1; Type IV collagen alpha 1; Lanainin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen 

alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Senne 

or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate S^y^. 

connexin43;Typer7collag^^ 

1; Thrombospondin 4; or CD36 polypeptide. 

In a still further embodiment, the invention concerns a composition of matter comprising a CXCR4- 
Laminin alpha 4; HMP 1 ; Type IV collagen alpha 1 ; I^minin alpha 3 ; Adrenomedullin; Thrombospondin 2 ■ Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2);Sermeorcystemp^ 

Oxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
l;Stanmocalcml;Thrombospondm4;orCD36polypeptideasheremd^^ 

alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Lantinin alpha 3; anti-Adxenomedulhn; ^ 
^omb.spondin2;anti-TypeIcoUagenalpha 2; anti-Type VI collagen ^^Ty^Vic^^. 
ant.-L.tent TGF^tabmding protein 2 (anti-LTBP2); anti-Serme or cystem protease inhibitor heat shockprotem 
(ant,-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen 
alpha 2; anti-Connexin37; anti-Ephrin Al; anti-Lamininbeta2; anti-Integrin alpha I; anti-Stanniocalcin 1- anti- 
Thrombospondin 4; or anti-CD36 polypeptide antibody, in combination with a carrier. Optionally, the carrier 
is a pharmaceutical^ acceptable carrier. 

Another embodiment of the present invention is directed to the use of a CXCR4; Laminin alpha 4- 
™> 1 ; Type IV collagen alpha 1 ; I^ninin alpha 3; Adrenomedullin; Thrombospondin 2 ; Type I collagen alpha' 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cystemproteaseinhmitorheatshockprotem^^ 

43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin l- 
TTnx>mbospondm4;orCD36pol^^ 

anti-Lantinin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin' 
anb-Thrombospon^ 

(anU-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen 
^2, m ti-C,nnexm37;anti-E P lu.nAl;anti-Laminm 

Thrombospondin 4; or anti-CD36 polypeptide antibody, for the preparation of a medicament useful in the 
treatment of a condition which is responsive to the CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 • 
^alpha^Adrenomedullm;^^^ 

o nt 3 ^^^^ 

protem (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type TV collagen alpha 2- 
Connexm 37; Ephrin Al; I^ninin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptxdcan antagonist thereof or an anti-CXCR4; anti-L^ninin alpha 4; anti-TIMPl ; anti-Type IV collagen 

Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); 
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anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al ; anti-Laminin 
beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD3 6 polypeptide antibody. 
Preferably the condition is renal cell carcinoma. 

In other embodiments, the invention provides chimeric molecules comprising any of the herein described 
polypeptides fused to a heterologous polypeptide or amino acid sequence. Example of such chimeric molecules 
comprise any of the herein described polypeptides fused to an epitope tag sequence or a Fc region of an 
immunoglobulin. 

In another embodiment, the invention provides an antibody which specifically binds to any of the above 
or below described polypeptides. Optionally, the antibody is a monoclonal antibody, humanized antibody, 
antibody fragment or single-chain antibody. 

Further embodiments of the present invention will be evident to the skilled artisan upon a reading of the 
present specification. 

15 Detailed Description of the Invention 

I. Definitions 

The phrases "gene amplification" and "gene duplication" are used interchangeably and refer to a process 
by which multiple copies of a gene or gene fragment are formed in a particular cell or cell line. The duplicated 
region (a stretch of amplified DNA) is often referred to as "amplicon." Usually, the amount of the messenger 
RNA (mRNA) produced, L e. f the level of gene expression, also increases in the proportion of the number of copies 
made of the particular gene expressed. 

"Tumor", as used herein, refers to all neoplastic cell growth and proliferation, whether malignant or 
benign, and all pre-cancerous and cancerous cells and tissues. 

The terms "cancer" and "cancerous" refer to or describe the physiological condition in mammals that is 
typically characterized by unregulated cell growth. Examples of cancer include but are not limited to, carcinoma, 
lymphoma, blastoma, sarcoma, and leukemia. More particular examples of such cancers include breast cancer, 
prostate cancer, colon cancer, squamous cell cancer, small-cell lung cancer, non-sniall cell lung cancer, 
gastrointestinal cancer, pancreatic cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder 
cancer, hepatoma, colorectal cancer, endometrial carcinoma, salivary gland carcinoma, kidney cancer, liver cancer, 
vulval cancer, thyroid cancer, hepatic carcinoma and various types of head and neck cancer. 

"Treatment" is an intervention performed with the intention of preventing the development or altering 
the pathology of a disorder. Accordingly, "treatment" refers to both therapeutic treatment and prophylactic or 
preventative measures. Those in need of treatment include those already with the disorder as well as those in 
which the disorder is to be prevented. In tumor (e.g., cancer) treatment, a therapeutic agent may directly decrease 
the pathology of tumor cells, or render the tumor cells more susceptible to treatment by other therapeutic agents, 
e.g., radiation and/or chemotherapy. 

The "pathology" of cancer includes all phenomena that compromise the well-being of the patient This 
includes, without limitation, abnormal or uncontrollable cell growth, metastasis, interference with the normal 
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functioning of neighboring cells, release of cytokines or other secretory products at abnormal levels, suppress.cn 
or aggravation of inflammatory or immunological response, etc. 

"Mammal" for purposes of treatment refers to any animal classified as a mammal, including humans 
domestic and farm animals, and zoo, sports, or pet animals, such as dogs, horses, cats, cattle, pigs, sheep, etc.' 
Preferably, the mammal is human. 

"Carriers" as used herein include pharmaceutical* acceptable carriers, excipients, or stabilizers which 
are nontoxK: to the cell or mammal bemg exposed thereto at the dosages and concentrations employed Often the 
Physically acceptable carrier is an aqueous pH buffered solution. Examples of physically acceptable 
earners include buffers such asphosphate, citrate, and omer organic aci<is; antioxidants mcluding ascorbic acid; 
low molecular weight (less than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or 
xmmunoglobulins; hydrophilic polymers such as polyvinylpyrrohdone; amino acids such as glycine, glutamine 
asparagme, arginine or lysine; monosaccharides, disaccharides, and other carbohydrates including glucose' 
mannose, or dextrins; chelating agents such as EDTA; sugar alcohols such as mannito, or sorbitol; salt-forming 

PL^CsT " ^ ^ " TWEEN ™* P ° lye,hylene glyCDl *"* *»* 

Adntinistration "in combination with" one or more further therapeutic agents includes simultaneous 
(concurrent) and consecutive administration in any order. 

The term "cytotoxic agent" as used herein refers to a substance that inhibits or prevents the function of 
cellsand/orcausesdestructionofcells. The term is intended to include radioactive isotopes (,g I- I ias Y*°and 
Re-), chemotherapeutic agents, and toxins such as enzymaticahy active toxins of bacterial, fungal, 'plant or 
animal origin, or fragments thereof. 

A "chemotherapeutic agent" is a chemical compound useful in the treatment of cancer. Examples of 
ch^omerapeutic 

C ), cyclophosphamide, thiotepa, busulfan, cytoxin, taxoids, ,g., paclitaxel (Taxol, Bristol-Myers Squibb 
Oncology, Princeton, NJ), and doxetaxel (Taxotere, Rh6ne-Poulenc Rorer, Antony, Rnace), toxotere 
methotrexate, cisplatin, melphalan, vinblastine, bleomycin, etoposide, ifosfamide, mitomycin C, mitoxantrone' 
vmcnstme, vinorelbine, carboplatin, teniposide, daunomycin, carminomycin, aminopterin, dactinomycin' 
muomyems, ^eranticins (see U.S. Pat. No. 4,675,187), 5-FU, 6-thioguanine, 6-mercaptopurine, actinomycin' 
D, VP-16, chlorambucil, melphalan, and other related nitrogen mustards. Also included in this definition are 
hormonal agents that act to regulate or inhibit hormone action on tumors such as tamoxifen and onapristone 

A "growth inhibitory agent" when used herein refers to a compound or composition which inhibits 
^owthoface U ,especi^ 

Thus, the growth inhibitory agent is one which Slg nificantly reduces the percentage of cells overexpressing such 
genes mS phase. Examples of growth inhibitory agents include agents that block cell cycle progression (at a 

mclude me vmcas (vincristine and vinblastine), taxol, and topo H inhibitors such as doxorubicin, epirubicin, 

etrr^rrr - d ^ ^ ** — gi - ^ ~ - «* * 

example, DNA alkylatmg agents snch as tamoxifen, prednisone, dacarbazine, mechloremamine, cisplatin, 
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methotrexate, 5-fluorouracil, and ara-C Further information can be found in The Molecular Basis of Cancer 
Mendelsohn and Israel, eds., Chapter 1, entitled "Cell cycle regulation, oncogens, and antineoplastic drugs" by 
Murakami et aL, (WB Saunders: Philadelphia, 1995), especially p. 13. 

'•Doxorubicin" is an anthracycline antibiotic. The full chemical name of doxorubicin is (8S-cis)-10-[(3- 
amino-2,3,6-trideoxy-a-L-lyxo-hexapyranosyl)oxy]-7,S,9,10-te 
methoxy-5,12-naphthacenedione. 

The term "cytokine" is a generic term for proteins released by one cell population which act on another 
cell as intercellular mediators. Examples of such cytokines are lymphokines, monokines, and traditional 
polypeptide hormones. Included among the cytokines are growth hormone such as human growth hormone, N- 
methionyl human growth hormone, and bovine growth hormone; parathyroid hormone; thyroxine; insulin; 
proinsulin; relaxin; prorelaxin; glycoprotein hormones such as follicle stimulating hormone (FSH), thyroid 
stimulating hormone (TSH), and luteinizing hormone (LH); hepatic growth factor, fibroblast growth factor; 
prolactin; placental lactogen; tumor necrosis factor-a and -P; muUerian-inhibiting substance; mouse gonadotropin- 
associated peptide; inhibin; activin; vascular endothelial growth factor; integrin; thrombopoietin (TPO); nerve 
15 growth factors such as NGF-p; platelet-growth factor; transforming growth factors (TGFs) such as TGF-a and 

TGF-P; insulin-like growth factor-I and -II; erythropoietin (EPO); osteoinductive factors; interferons such as 
interferon -a, -p, and -y; colony stimulating factors (CSFs) such as macrophage-CSF (M-CSF); granulocyte- 
macrophage-CSF (GM-CSF); and granulocyte-CSF (G-CSF); interleukins (ILs) such as IL- 1 , IL- 1 a, IL-2, IL-3, 
DL-4, EL-5, IL-6, TL-7, IL-8, IL-9, IL-11, DL-12; a tumor necrosis factor such as TNF-a or TNF-fi; and other 
20 polypeptide factors including LIF and kit ligand (KL). As used herein, the term cytokine includes proteins from 

natural sources or from recombinant cell culture and biologically active equivalents of the native sequence 
cytokines. 

The term "prodrug" as used in this application refers to a precursor or derivative form of a 
pharmaceutical^ active substance that is less cytotoxic to tumor cells compared to the parent drug and is capable 
25 of being enzymatically activated or converted into the more active parent form. See, e.g., Wilman, "Prodrugs in 

Cancer Chemotherapy", Biochemica l Society Transactions. 14:37S-382 T 6 15thMeeting, Belfast (1986), and Stella 
et aU "Prodrugs: A Chemical Approach to Targeted Drug Delivery", Directed Drue Delivery , Borchardt et al. 9 
(ed.), pp. 147-267, Humana Press (1985). The prodrugs of this invention include, but are not limited to, 
phosphate-containing prodrugs, thiophosphate-containing prodrugs, sulfate-containing prodrugs, peptide- 
containing prodrugs, D-amino acid-modified prodrugs, glysocylated prodrugs, B-lactam-containing prodrugs, 
optionally substituted phenoxyacetamide-containing prodrugs or optionally substituted phenylacetamide- 
containing prodrugs, 5-fluorocytosine and other 5-fluorouridine prodrugs which can be converted into the more 
active cytotoxic free drug. Examples of cytotoxic drugs that can be derivatized into a prodrugs form for use in 
this invention include, but are not limited to, those chemotherapeutic agents described above. 

An "effective amounf ' of a polypeptide disclosed herein or an antagonist thereof, in reference to 
inhibition of neoplastic cell growth, tumor growth or cancer cell growth, is an amount capable of inhibiting, to 
some extent, the growth of target cells. The term includes an amount capable of invoking a growth inhibitory, 
cytostatic and/or cytotoxic effect and/or apoptosis of the target cells. An "effective amounf* of a CXCR4; 
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Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1; Laminin alpha3; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Lammin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide antagonist for purposes of inhibiting neoplastic cell 
growth, tumor growth or cancer cell growth, may be determined empirically and in a routine manner. 

A "therapeutically effective amount", in reference to the treatment of tumor, refers to an amount capable 
of invoking one or more of the following effects: (1) inhibition, to some extent, of tumor growth, including, 
slowingdown and complete growman^st; (2) reduction m me number of tumor cells; (3) re4ucti 

(4) inbAition(/. C .,reduction^ 

(5) inhibition (i.e., reduction, slowing down or complete stopping) of metastasis; (6) enhancement of anti-tumor 
immune response, which may, but does not have to, result in the regression or rejection of the tumor, and/or (7) 
relief, to some extent, of one or more symptoms associated with the disorder. A "therapeutically effective 
amount" of a CXCR4; Laminin alpha 4; TEMPI; Type IV collagen alpha 1; laminin alpha 3; Adrenomedullin; 

Thrombospondm2;TypeIcoUagenalpha2;TypeVIcoUagenalpha2;TypeVIcoUag ra 
bmdmg protem 2 (LTBP2); Serme orcystempro 

2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Lantinin beta" 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide antagonist for purposes of 
treatment of tumor may be determined empirically and in a routine manner. 

A"growminmbi to ryamo m rofara^ 
alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide antagonist is an amount capable of inhibiting the growth of a cell, especially tumor, e.g. , cancer cell, 
eitherinvitroorinvivo. A "growth inhibitory amount" ofaCXCR4;]^inin alpha 4; TEMPI; Type IV collagen 
alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2;Typ*VIcollagenalpha3;Lat^^^ 

shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type TV collagen alpha 
2; Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide antagonist for purposes of inhibiting neoplastic cell growth may be determined empirically and in a 
routine manner. 

A "cytotoxic amount" of a CXCR4; Laminin alpha 4; TEMP 1 ; Type EV collagen alpha 1 ; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type 1 collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type EV collagen alpha 2; Connexin 
37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide 
antagonist is an amount capable of causing the destruction of a cell, especially tumor, e.g., cancer cell, either in 
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vitro or in vivo. A "cytotoxic amount" of a CXCR4; laminin alpha 4; TEMP 1 ; Type IV collagen alpha 1 ; T^min^ 
alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide antagonist for purposes of inhibiting neoplastic cell growth may be determined empirically and in a 
routine manner. 

The terms "CXCR4"; "laminin alpha 4"; "TIMPl"; "Type IV collagen alpha 1"; "Laminin alpha 3"; 
"Adrenomedullin"; "Thrombospondin 2"; "Type I collagen alpha 2"; "Type VI collagen alpha 2"; 'Type VI 
collagen alpha3"; "Latent TGFbeta binding protein 2" ("LTBP2"); "Serine or cystein protease inhibitor heat shock 
protein" ("HSP47"); "Procollagen-lysine, 2-oxoglutarate 5-dioxygenase"; "connexin 43"; "Type IV collagen alpha 
2"; "Connexin 37"; "Ephrin Al "; "Laminin beta 2"; "Integrin alpha 1"; "Stanniocalcin 1"; "Thrombospondin 4 M ; 
or "CD36" polypeptide or protein when used herein encompass native sequence CXCR4; T^minm alpha 4; 
TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 
15 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 

cysteinprotease inhibitorheat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 
43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrbmbospondin4; or CD3 6 polypeptide variants (which are further defined herein) . The CXCR4; Laminin alpha 
4; TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen 
20 alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine 

or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; 
connexin 43 ; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 
1 ; Thrombospondin 4; or CD36 polypeptide may be isolated from a variety of sources, such as from human tissue 
types or from another source, or prepared by recombinant and/or synthetic methods. 

A "native sequence CXCR4"; "native sequence Laminin alpha 4"; "native sequence TIMPl"; "native 
sequence Type IV collagen alpha 1"; "native sequence Laminin alpha 3"; "naive sequence Adrenomedullin"; 
"native sequence Thrombospondin 2"; "native sequence Type I collagen alpha 2"; "native sequence Type VI 
collagen alpha 2"; "native sequence Type VI collagen alpha 3"; "native sequence Latent TGFbeta binding protein 
2 ("native suquence LTBP2")"; "native sequence Serine or cystein protease inhibitor heat shock protein ("native 
30 sequence HSP47")"; "native sequence Procollagen-lysine, 2-oxoglutarate 5-dioxygenase"; "native sequence 

connexin 43"; "native sequence Type IV collagen alpha 2"; "native sequence Connexin 37"; "native sequence 
Ephrin Al"; "native sequence La min i n beta 2"; "native sequence Integrin alpha 1 "; "native sequence Stanniocalcin 
1 "; "native sequence Thrombospondin 4"; or"native sequence CD3 6 polypeptide" comprises a polypeptide having 
the same amino acid sequence as the CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; L aminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide as 
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derivedfromnatu re .Suchna ti vese quenM CXCR4;L^ a l P l M 4;T^ 

alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2- Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide can be isolated from nature or can be produced by recombinant and/or synthetic means. The term 
'We sequence" CXCR4; laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3 - 
Adrenomedulhn; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47)- 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin43; Type IV collagen alpha 2; Connexin37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 specifically encompasses 
naturally-occurring truncated or secreted forms (e.g., an extracellular domain sequence), naturally-occurring 
vanant forms (e.g., alternatively spliced forms) and naturally-occurring allelic variants of die CXCR4- 1^* 
alpha 4; TEMPI; Type IV collagen alpha 1; Laniinin alpha 3; Adrenomedulhn; Thrombospondin 2- Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dxoxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanmocalcm 1; Thrombospondin 4; or CD36 polypeptides. In one embodiment of the invention, the native 
sequence CXCR4; Lantinin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedulhn; 
Tfarombospondm2;TypeIcoUagen^ 

bmdm g protein2(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta 
2; Integnn alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide is a mature or foil-length native 
sequence CXCR4; Laminin alpha 4; TIMP1; Type TV collagen alpha 1; I^inin alpha 3; Adrenomedulhn- 
Tbxombospondm2;TypeIcol^ 

binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta 
2; Integnn alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD3 6 polypeptide as as encoded by the nucleic acid 

sequencesofmeGenBankaccessionnumbers listed inTable3for the respective polypeptide. Ako,^ 
Laminmafcha4;TIMPl;Type^^ 

I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dtoxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptides encoded by the nucleic acid sequences disclosed 
m the respective GenBank accession numbers listed in Table 3, are shown to begin with the methionine residue 
destgnatedthereinas amino acid position 1, it is conceivable and possible that anomermetmonme residue located 
ettherupstream or downstream from amino acidposition 1 may be employed as me starting amino acid residue 
for the CXCR4; Lam^ ai pha 4 ; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedulhn; 
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Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. 

The "extracellular domain" or <r ECD" of a polypeptide disclosed herein refers to a form of the 
polypeptide which is essentially free of the transmembrane and cytoplasmic domains. Ordinarily, a polypeptide 
ECD will have less than about 1% of such transmembrane and/or cytoplasmic domains and preferably, will have 
less than about 0.5% of such domains. It will be understood that any transmembrane domain(s) identified for the 
polypeptides of the present invention are identified pursuant to criteria routinely employed in the art for 
identifying that type of hydrophobic domain. The exact boundaries of a transmembrane domain may vary but 
most likely by no more than about 5 amino acids at either end of the domain as initially identified and as shown 
in the appended figures. As such, in one embodiment of the present invention, the extracellular domain of a 
polypeptide of the present invention comprises amino acids 1 to X of the mature amino acid sequence, wherein 
X is any amino acid within 5 amino acids on either side of the extracellular domain/transmembrane domain 
boundary. 

The approximate location of the "signal peptides" of the various PRO polypeptides disclosed herein are 
shown in the accompanying figures. It is noted, however, that the C-tenninal boundary of a signal peptide may 
vary, but most likely by no more than about 5 amino acids on either side of the signal peptide C-terminal boundary 
as initially identified herein, wherein the C-terminal boundary of the signal peptide may be identified pursuant 
to criteria routinely employed in the art for identifying that type of amino acid sequence element {e.g., Nielsen 
et aL, Prot. Eng.. 10:1-6 (1997) and von Heinje et al, Nucl. Acids. Res.. 14:4683-4690 (1986)). Moreover, it is 
also recognized that, in some cases, cleavage of a signal sequence from a secreted polypeptide is not entirely 
uniform, resulting in more than one secreted species. These mature polypeptides, where the signal peptide is 
cleaved within no more than about 5 amino acids on either side of the C-terminal boundary of the signal peptide 
as identified herein, and the polynucleotides encoding them, are contemplated by the present invention. 

A "polypeptide variant* ' of any one of CXCR4; Laminin alpha 4; TTMP1; Type IV collagen alpha 1; 
Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide means an active CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide as defined above 
or below having at least about 80% amino acid sequence identity with a full-length native sequence CXCR4; 
Laminin alpha 4; TTMP1; Type IV collagen alpha 1; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
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(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
choxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin a,pha 
l; Stanmocalcin 1; Ihrombospondin 4; or CD36 polypeptide sequence as disclosed herein, a CXCR4- Lanunin 
alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2- Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Senne or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
Aoxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
l; Stanmocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence lacking the signal peptide as disclosed 
heren,anex,_^ 

3 Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 

T* TGFb6ta ^ PIOtein 2 SeriDe " CySteiD Pr0teaSe ^ -* P-tem 

CHSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 

^^^I^bem^lntegrinal^ 

or without the signal peptide, as chsclosed herein or any other fragment of a full-length CXCR4; Laminin ahrna 
4; TEMPI; Type IV collagen alpha 1; laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen 
alpha2;TypeVIco U agenalpha* 

or cystein protease inhibitor heat shock protein (HSP47); Procollagen-,y S ine, 2-oxoglutarate 5-dioxygenase- 
con.exm43;TypeIVcoUagenalpha2;Connexm37;EphrmAl;L^ 

Ihrombospondin 4; or CD36 polypeptide sequence as disclosed herein. Such CXCR4; Laminin alpha 4- 

2, Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cystemproteaaeinhmitorheatshockp^ 

43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Lanunin beta 2; Integrin alpha 1; Stanniocalcin V 

^ombospondm4;orCD36poly P ep ti devariant S mclude,fo^ 

™«>^ 

***** h-t shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43- Type TV 
coHag^alpha^ 

4 orCD ^pol^deswheremoneormoreammoacidresidue, 

^c^-lengmnativean^acidsequ^. O^.uOO^l^^r^^^ 
2^vT^ 

shockprote •^'^^^Si^^^^ 
2, Connexm 37; Ephrin Al; I^ninin beta 2; Integrin alpha 1; Stannioca,cin 1; Thrombospondin 4; or CD36 
polypeph e variant will have at least about 80 o/ o amino acid sequence identity, preferably at least about 8 1 % 
an-oacKlsequencei^^^^ 
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sequence identity, more preferably at least about 87% amino acid sequence identity, more preferably at least about 
88% amino acid sequence identity, more preferably at least about 89% amino acid sequence identity, more 
preferably at least about 90% amino acid sequence identity, more preferably at least about 91% amino acid 
sequence identity, more preferably at least about 92% amino acid sequence identity, more preferably at least about 

5 93% amino acid sequence identity, more preferably at least about 94% amino acid sequence identity, more 

preferably at least about 95% amino acid sequence identity, more preferably at least about 96% amino acid 
sequence identity, more preferably at least about 97% amino acid sequence identity, more preferably at least about 
98% amino acid sequence identity and most preferably at least about 99% amino acid sequence identity with a 
full-length native sequence CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; I^minin alpha 3; 

10 AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 

3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence as 
disclosed herein, a CXCBA; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; 

1 5 Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 

3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD3 6 polypeptide sequence lacking 
the signal peptide as disclosed herein, an extracellular domain of a CXCR4; Laminin alpha 4; TTMP1; Type IV 

20 collagen alpha 1; L aminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 

collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide, with or without the signal peptide, as disclosed herein or any other fragment of a 

25 full-length CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 

Thrombospondin 2; Type I collagen alpha 2 ; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence as disclosed herein. 

30 Ordinarily, CXCR4; Laminin alpha 4; TTMP1; Type IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; 

Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 variant polypeptides are at least about 1 0 amino 

35 acids in length, often at least about 20 amino acids in length, more often at least about 30 amino acids in length, 

more often at least about 40 amino acids in length, more often at least about 50 amino acids in length, more often 
at least about 60 amino acids in length, more often at least about 70 amino acids in length, more often at least 
about 80 amino acids in length, more often at least about 90 amino acids in length, more often at least about 100 
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amino acids in length, more often at least about 150 amino acids in length, more often at least about 200 amino 

acids m length, more often at least about 300 amino acids in length, or more. 

As shown below, Table 1 provides the complete source code for the ALIGN-2 sequence comparison 

computer program. This source code may be routmelycompued for use on a U>nX operating system to provide 

the ALIGN-2 sequence comparison computer program. 

In addition, following Table 1 are hypothetical exemplifications for using the below described method 
to determme % amino acid sequence identity and % nucleic acid sequence identity using the ALIGN-2 sequence 
comparison computer program, wherein "PRO" represents the amino acid sequence of a hypothetical CXCR4- 
Laminin alpha 4; 1TMP 1 ; Type IV collagen alpha 1 ; laminin alpha 3 ; Acirenomedullin; Thrombospondin 2 ; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Senne or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; cormexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; I^ninin beta 2; Integrin alpha 
l; Stanmocalcin 1; Thrombospondin 4; or CD36 polypeptide of interest, "Comparison Protein" represents the 
anunoac.dsequenceofapolypep^ 

DNA" represents ahypothetical CXCR4-; Laminin alpha 4-; TIMP1-; Type IV collagen alpha 1-; Laminin alpha 
3-;Adrenomedullm-;Tl™mbospon^ 

afcha 3-; Latent TGFbeta binding protein 2- (LTBP2-); Serine or cystein protease inhibitor heat shock protein- 

(^P47-);Procolkgen-lysme,2-oxoglutarate5-mo^^ 

37- ; EphrmAl-;Laminmbeta2-;Mte g rmalphal-;Stanmocalcm 

encodmg nucleic acid sequence °f Merest, "Comparison DNA" represents me nucleotide sequent of a 
ac^moleculeagamstwMchme'TRO-DNA-nucleicacidmolecmeofmterestisbemgcom^^^ "Y" ^ 
2" each represent different hypothetical amino acid residues and "N", "L" and "V" each represent different 
hypothetical nucleotides. 
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Table 1 

/* 

* C-C increased from 12 to 15 
5 * Z is average of EQ 

* B is average of ND 

* match with stop is _M; stop-stop = 0; J (joker) match = 0 
*/ 

#define _M -8 /* value of a match with a stop */ 

10 

int _day[26][26] = { 

/* ABCDEFGHIJKLMNOPQRSTUVWXYZ*/ 
/* A */ { 2, 0,-2, 0, 0,-4, 1,-1,-1, 0,-1,-2,-1, 0,_M, 1, 0,-2, 1, 1, 0, 0,-6, 0,-3, 0}, 
/* B */ { 0, 3,-4, 3, 2,-5, 0, 1,-2, 0, 0,-3,-2, 2,_M,-1, 1, 0, 0, 0, 0,-2,-5, 0,-3, 1}, 

15 /* C */ {-2,-4,15,-5,-5,-4,-3,-3,-2, 0,-5,-6,-5,-4,_M,-3,-5,-4, 0,-2, 0,-2,-8, 0, 0,-5}, 

/* D */ { 0, 3,-5, 4, 3,-6, 1, 1,-2, 0, 0,-4,-3, 2,_M,-1, 2,-1, 0, 0, 0,-2,-7, 0,-4, 2}, 
/* E */ { 0, 2,-5, 3, 4,-5, 0, 1,-2, 0, 0,-3,-2, 1,_M,-1, 2,-1, 0, 0, 0,-2,-7, 0,-4, 3}, 
/* F */ {-4,-5,-4,-6,-5, 9,-5,-2, 1, 0,-5, 2, 0,-4,_M,-5,-5,^,-3,-3, 0,-1, 0, 0, 7,-5}, 
/* G */ { 1, 0,-3, 1, 0,-5, 5,-2,-3, 0,-2,-4,-3, 0,_M,-l,-l,-3, 1, 0, 0,-1,-7, 0,-5, 0}, 

20 /* H */ {-1, 1,-3, 1, 1,-2,-2, 6,-2, 0, 0,-2,-2, 2,_M, 0, 3, 2,-1,-1, 0,-2,-3, 0, 0, 2}, 

/* I */ {-1,-2,-2,-2,-2, 1,-3,-2, 5, 0,-2, 2, 2,-2,_M,-2,-2,-2,-l, 0, 0, 4,-5, 0,-1,-2}, 
1*1*1 { 0, 0, 0, 0,O, 0, 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}, 
/* K */ {-1, 0,-5, 0, 0,-5,-2, 0,-2, 0, 5,-3, 0, 1,_M,-1, 1, 3, 0, 0, 0,-2,-3, 0,-4, 0}, 
/* L */ {-2,-3,-6,-4,-3, 2,^,-2, 2, 0,-3, 6, 4,-3,_M,-3,-2,-3,-3,-l, 0, 2,-2, 0,-1,-2}, 

25 /* M */ {-1,-2,-5,-3,-2, 0,-3,-2, 2, 0, 0, 4, 6,-2,_M,-2,-l, 0,-2,-1, 0, 2,-4, 0,-2,-1}, 

/* N */ { 0, 2,A, 2, 1,-4, 0, 2,-2, 0, 1,-3,-2, 2,_M,-1, 1, 0, 1, 0, 0,-2,-4, 0,-2, 1}, 

/'O*/ {_M,_M,_M,_M,_M,_M,_M,_M,_M,_M,_M,_M,_M, M , 

/* P */ { 1,-1,-3,-1,-1,-5,-1, 0,-2, 0,-l,-3,-2,-l,_M, 6, 0, 0, 1, 0, 0,-1,-6, 0,-5, 0}, 

30 /* Q */ { 0, 1,-5, 2, 2,-5,-1, 3,-2, 0, 1,-2,-1, 1,_M, 0, 4, 1.-1,-1, 0,-2,-5, 0.-4, 3}, 

/* R */ {-2, 0,-4,-1,-1,-4,-3, 2,-2, 0, 3,-3, 0, 0,_M, 0, 1, 6, 0,-1, 0,-2, 2, 0,-4, 0}, 

/* S */ { 1, 0, 0, 0, 0,-3, 1,-1,-1, 0, 0,-3,-2, 1,_M, 1,-1, 0, 2, 1, 0,-1,-2, 0,-3, 0}, 

/* T */ { 1, 0,-2, 0, 0,-3, 0,-1, 0, 0, 0,-1,-1, 0,_M, 0,-1,-1, 1, 3, 0, 0,-5, 0,-3, 0}, 

/* U */ { 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}, 

35 /* V */ { 0,-2,-2,-2,-2,-1,-1,-2, 4, 0,-2, 2, 2,-2,_M,-l,-2,-2,-l, 0, 0, 4,-6, 0,-2,-2}, 

/* W */ {-6,-5,-8,-7,-7, 0,-7,-3,-5, 0,-3,-2,-4,-4,_M,-6,-5, 2,-2,-5, 0,-6,17, 0, 0,-6}, 

/* X */ { 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,_M, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0}, 

/* Y */ {-3,-3, 0,-4,-4, 7,-5, 0,-1, 0,-4,-l,-2,-2,_M,-5,-4,-4,-3,-3, 0,-2, 0, 0,10,-4}, 

/* Z */ { 0, 1,-5, 2, 3,-5, 0, 2,-2, 0, 0,-2,-1, 1,_M, 0, 3, 0, 0, 0, 0,-2,-6, 0,-4, 4} 
40 }; 
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/* 

*/ 



#include <stdio.h> 




^include <ctype.h> 




#deflne MAXJMP 




#define MAXGAP 


24 


#define TMPQ 


1024 


#define MX 


4 


#define DMAT 


-2 


#define DMIS 


0 


#deflne DINSO 


8 


#define DINS1 


1 

8 


#define PINSO 


#define PINS1 


4 


struct jmp { 





/* max jumps in a diag */ 

/* don't continue to penalize gaps larger than this */ 
/* max jmps in an path */ 

/* save if there's at least MX-1 bases since last jmp */ 

/* value of matching bases */ 

/* penalty for mismatched bases */ 

/* penalty for a gap */ 

/* penalty per base */ 

/* penalty for a gap */ 

/* penalty per residue */ 



short 



}; 



nfMAXJMP]; 
unsigned short xfMAXJMPJ; 



struct diag { 
int 
long 
short 
struct jmp 

}; 



score; 
of&et; 
ijmp; 

jp; 



/* size of jmp (neg for dely) */ 
/* base no. of jmp in seq x */ 
/* limits seq to 2 A 16 -1 */ 

/* score at last jmp */ 
/* offset of prev block */ 
/* current jmp index */ 
/* list of jmps */ 



struct path { 
int 
short 
int 

}; 

char 

char 

char 

char 
int 
int 
int 
int 
int 
int 
int 
int 
int 
long 

struct diag 
struct path 



spc; 

n[JMPS]; 
x[JMPS]; 



*ofUe; 

*namex[2]; 

*prog; 

*seqx[2]; 

dniax; 

dmaxO; 

dna; 

endgaps; 

gapx, gapy; 

len0,lenl; 

ngapx, ngapy; 

smax; 

*xbm; 

offeet; 

*dx; 

PP[2]; 



/* number of leading spaces */ 

/* size of jmp (gap) */ 

/* loc of jmp (last elem before gap) */ 

/* output file name */ 

/* seq names: getseqsO */ 

/* prog name for err msgs */ 
/* seqs: getseqsO */ 

/* best diag: nw() */ 

/* final diag */ 

/* set if dna: main() */ 

/* set if penalizing end gaps */ 
/* total gaps in seqs */ 
/* seq lens */ 
/* total size of gaps */ 
/* max score: nw() */ 
/* bitmap for matching */ 
/* current offset in jmp file */ 
/* holds diagonals */ 
/* holds path for seqs */ 



char 
char 



*calloc(), *malloc0, *index(), *strcpy(V 
*getseqQ, *g^calloc0; ' 
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5 /* Needleman-Wunsch alignment program 

* 

* usage: progs filel file2 

* where filel and file2 are two dna or two protein sequences. 

* The sequences can be in upper- or lower-case an may contain ambiguity 
10 * Any lines beginning with f ; f , or '<' are ignored 

* Max file length is 65535 (limited by unsigned short x in the jmp struct) 

* A sequence with 1/3 or more of its elements ACGTU is assumed to be DNA 

* Output is in the file "align.out" 
* 

15 * The program may create a tmp file in /tmp to hold info about traceback. 

* Original version developed under BSD 4.3 on a vax 8650 
*/ 

#include "nw.h" 
#include "day.h" 

20 

static _dbval[26] = { 

1,14,2,13,0,0,4,11,0,0,12,0,3,15,0,0,0,5,6,8,8,7,9,0,10,0 

}; 

25 static _pbval[26] = { 

1, 2|(1«(T) , - , A , ))|(1«CN , - , A , )), 4, 8, 16, 32, 64, 
128, 256, OxFFFFFFF, 1«10, 1«11, 1«12, 1«13, 1«14, 
1«15, 1«16, 1«17, 1«18, 1«19, 1«20, 1«21, 1«22, 
1«23, 1«24, K^SKK^E^A^KK^'Q-'A 1 )) 

30 }; 

main(ac, av) 

int ac; 
char *av[]; 

35 { 

prog= av[0]; 
if(ac !=3){ 

frrintf(stdeiT,"usage: %s filel file2\n", prog); 

fprintf(stderr,"where filel and file2 are two dna or two protein sequencesAn"); 
40 §)rintf(stderr,"The sequences can be in upper- or lower-case\n"); 

fprintf(stderr,"Any lines beginning with ■;' or *<* are ignored\n"); 

^rintf(stderr,"Output is in the file V'align.outV'Xn"); 

exit(l); 

} 

45 namex[0] = av[ 1 ] ; 

namex[l] = av[2]; 
seqx[0] - getseq(namex[0], &len0); 
seqx[l] = getseq(namex[l], &lenl); 
xbm = (dna)? _dbval : jDbval; 



50 



endgaps = 0; /* 1 to penalize endgaps */ 

ofile = "align.out"; /* output file */ 



nwO; /* fill in the matrix, get the possible jmps */ 

55 readjmpsO; /* get the actual jmps */ 

print(); /* print stats, alignment */ 
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/* do the alignment, return best score: main() PagC 1 ° fnWX 

* dna: values in Fitch and Smith, PNAS, 80, 1382-1386 1983 

* pro: PAM 250 values 

* When scores are equal, we prefer mismatches to any gap, prefer 
a new gap to extending an ongoing gap, and prefer a gap in seqx 

* to a gap in seq y. 
*/ 



nwO 
{ 



f bar *P X > *Py; /* seqs and ptrs */ 

™t *ndely, *dely; /* keep track of dely */ 

j™* ndelx, delx; /* keep track of delx */ 

f 11 * * tm P> I* for swapping row0,rowl */ 

. ""is; f* score for each type */ 

mt insO, insl; /* insertion penalties */ 

register id; /* diagonal index */ 

register ij; /*jmp index*/ 

register *col0, *coll; /* score for curr, last row */ 



register xx, yy; /* index into seqs */ 

dx = (struct diag *)g_calloc(«to get diags", lenO+lenl+1, si2eof(struct diag)); 

ndely = (int *)g_caUoc("to getndely", lenl+1, sizeof(int)); 

dely = (uit *)g_caUoc("to get dely", lenl+1, sizeof(int)V 
, ft col ° = Oat *)g_callocCto get colO", leril+1, sizeofflnt)) 

30 co11 = ( tot *)g_«=aUoc(»to get coll lenl+1, sizeoffint))- 

msO = (dna)? DINS0 : PINS0; 

insl = (dna)? DINS1 : PINS1; 

smax = -10000; 
35 if (endgaps) { 

for (col0[0] = dely[0] = -insO, yy = 1; yy <= lenl; yy++) { 

col0[yy] = dely[yy] = col0[yy-l] - insl; 
^ ndely[yy] = yy; 

} col0[0] = 0; /* Waterman Bull Math Biol 84*/ 

else 



for (yy = 1; yy <= leni; yy-H-) 
dely[yy] = -insO; 

/* fill in match matrix 

*/ 

for (px = seqx[0], xx = 1; xx <= lenO; px++, xx++) { 
/* initialize first entry in col 
*/ 

if (endgaps) { 

if(xx=l) 

coll [0] = delx = -(insO+insl); 



collfO] = delx = col0[0] - insl; 
ndelx = xx; 
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else { 

coll[0] = 0; 
debt = -insO; 
ndelx = 0; 

} 

Page 2 of nw.c 
...nw 

for (py = seqxfl], yy = 1; yy <= lenl; py++, yy++) { 
mis = col0[yy-l]; 
if(dna) 

mis += (xbm[*px- , A r ]&xbm[*py- , A»])? DMAT : DMIS; 

else 

mis += _day[*px- t A , ][*py- , A T ]; 

/* update penalty for del in x seq; 

* favor new del over ongong del 

* ignore MAXGAP if weighting endgaps 

if (endgaps || ndely[yy] < MAXGAP) { 

if (colO[yy] - insO >= dely[yy]) { 

dely[yy] = col0[yy] - (insO+insl); 
ndely[yy]= 1; 

} else { 

dely[yy] -= insl; 
ndely[yy]++; 

} 

} else { 

if (colO[yy] - (insO+insl) >= dely[yy]) { 

dely[yy] = colO[yy] - (insO+insl); 
ndely[yy] = 1; 

} else 

ndely[yy]-H-; 

} 

/* update penalty for del in y seq; 
* favor new del over ongong del 

*/ 

if (endgaps || ndelx < MAXGAP) { 

if (coll[yy-l] - insO >= delx) { 

delx = coll[yy-l] - (insO+insl); 
ndelx = 1; 

} else { 

delx -= insl; 
ndelx+H-; 

} 

} else { 

if (coll[yy-l] - (insO+insl) >= delx) { 

delx = coll[yy-l] - (insO+insl); 
ndelx = 1; 

} else 

ndelx++; 

} 

/* pick the maximum score; weYe favoring 
* mis over any del and delx over dely 
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id = xx - yy -f lenl - 1; 

if (mis >= delx && mis >= dely[yy]) 

coll [yy] = mis; 
else if (delx >= dely[yy]) { 

coll[yy] = delx; 

ij = dx[id].ijmp; 

if (dx[id].jp.n[0] && (!dna || (ndelx >= MAXJMP 
&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINSO)) f 
dx[id].ijmp++; X 
if (++ij >= MAXJMP) { 
writejmps(id); 
ij = dx[id].ijmp = 0; 
dx[id].offset = offset; 

offeet += sizeof(struct jmp) + sizeof(offset); 

} 

dx[id].jp.n[ij] == ndelx; 
dx[id].jp.x[ij] = xx; 
dx[id].score = delx; 

} 

else { 

coll[yy] = delyfyy]; 
ij = dx[id].ijmp; 

if (dx[id].jp.n[0] && (idna || (ndely[yy] >= MAXJMP 

&& xx > dx[id].jp.x[ij]+MX) || mis > dx[id].score+DINSO)) { 
dx[id].ijmp++; 
if (++ij>= MAXJMP) { 

writejmps(id); 

ij = dx[id].ijmp = 0; 

dx|id].o£fset=o£feet; 

offeet += sizeof(struct jmp) + sizeof (offset); 

} 

dx[id].jpji[ij] = -ndelyfyy]; 
dx[id].jp.x[ij] = xx; 
dx[id].score = delyfyy]; 

if (xx ===== lenO && yy < lenl) { 
/*last col 
*/ 

if (endgaps) 

coll [yy] -= insO+ins 1 *(lenl -yy); 
if (coll[yy] > smax) { 

smax = coll[yy]; 

dmax = id; 

} 

} 

} 

if (endgaps && xx < lenO) 
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coll[yy-l] — insO+insl *(lenO-xx); 
if (coll[yy-l]>smax) { 

smax = coll[yy-l]; 
dmax = id; 

} 

tmp = colO; colO = coll; coll = tmp; 

} 

(void) free((char *)ndely); 
(void) free((char *)dely); 
(void) free((char *)colO); 
(void) free((char *)coll); 

j Page 4 of nw.c 

/* 

* print() — only routine visible outside this module 
* 

* static: 

* getmatO - trace back best path, count matches: printO 

* pr_align() — pnat alignment of described in array p[]: print() 

* dumpblockO — dump a block of lines with numbers, stars: pr_align() 

* numsO — put out a number line: dumpblockQ 

* putlineO - put out a line (name, [num], seq, [num]): dumpblockO 

* starsO - "P ut a ihi e of stars: dumpblockO 

* stripnameO — strip any path and prefix from a seqname 
*/ 



#include "nw.h" 



#defme SPC 3 

#define P LINE 256 /* maximum output line */ 

#define P_SPC 3 /* space between name or num and seq */ 

extern _day[26][26]; 

int olen; /* set output line length */ 

FILE *fx; /* output file */ 

printO P™ 1 * 
{ 

int be, ly, firstgap, lastgap; /* overlap */ 

if ((fx = fopen(ofile, "w")) = 0) { 

fpimtf(stderr,"%s: can't write %s\n\ prog, ofile); 
cleanup(l); 

} 

fprintf(fx, "<first sequence: %s (length = %d)\n", namex[0], lenO); 
fprintf(fx, "<second sequence: %s (length = %d)\n", namex[l], lenl); 
olen = 60; 
lx = lenO; 
ly = lenl; 

firstgap = lastgap = 0; 

if (dmax < lenl - 1) { /* leading gap in x */ 
pp[0].spc = firstgap = lenl - dmax - 1; 
ly-^PPfOJ.spc; 

} 

else if (dmax > lenl - 1) { /* leading gap in y */ 
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pp[l].spc = firstgap = dmax - (lenl - 1); 
&-=PP[l].spc; 

} 

if(dmaxO<lenO- 1) { /* trailing gap in x */ 
lastgap = lenO - dmaxO -1; 
Ix -= lastgap; 

} 

else if (dmaxO > lenO - 1) { /* trailing gap in y */ 

lastgap = dmaxO - (lenO - 1); 
^ ly -= lastgap; 

getmat(lx, ly, firstgap, lastgap); 
pr.aUgnQ; 
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r trace back the best path, count matches 
20 */ 

static 

getmat(lx, ly, firstgap^ lastgap) 

tat ^ to /* "core" (minus endgaps) */ gCtmat 

int firstgap, lastgap; /* leading trailing overlap */ 



25 { 
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mt nm,iO,il, sizO, sizl; 

char outx[32]; 

double pet; 

register nO,nl; 

register char *pO, *pl; 

/* get total matches, score 
*/ 

iO = il = sizO = sizl = 0; 
pO = seqx[0] + pp[l].spc; 
pi = seqx[l] + pp[0].spc; 
nO = pp[l].spc+ 1; 
nl =pp[0].spc+ 1; 

nm = 0; 

while ( *pO && *pl ) { 
if(sizO){ 

pl++; 
nl++; 
sizO— ; 

} 

else if (sizl) { 
P0++; 

nO-H-; 
sizl—; 

} 

else { 

if (xbm[*pO- , A , ]&xbm[*pl- , A , j) 

nm++; 
if(nO++=pp[0].x[iO]) 

sizO = pp[OJ.n[iO++] ; 
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if(nl++ = pp[l].x[il]) 

sizl =pp[l].n[il-H-]; 

pCH+; 
pl++; 

5 } 

} 

/* pet homology: 

* if penalizing endgaps, base is the shorter seq 
10 * else, knock off overhangs and take shorter core 

*/ 

if (endgaps) 

lx = (lenO < lenl)? lenO : lenl; 

else 

15 lx = (lx<ly)?lx:ly; 

pct= 100.*(double)nm/(double)lx; 
fprintf(fc, "\n"); 

rprintfiffx, "<%d match%s in an overlap of %d: %.2f percent similarity\n", 
run, (nm = 1)? ,fM : "es", lx, pet); 
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Page 2 of nwprintc 
...getmat 



fprintf(fx:, "<gaps in first sequence: %d", gapx); 
if (gapx) { 

(void) sprintf(outx, " (%d %s%s)", 

ngapx, (dna)? "base": "residue", (ngapx = 1)? "":"s"); 

fprintf(&,"%s M , outx); 

iprintf(fx, ", gaps in second sequence: %d", gapy); 
(gapy) { 

(void) sprintf(outx, " (%d %s%s)", 

ngapy, (dna)? "base": "residue", (ngapy = 1)? "":"s"); 
fprintf(&,"%s", outx); 

} 

if (dna) 

fprintf(fx, 

"\n<score: %d (match = %d, mismatch = %d, gap penalty = %d + %d per base)\n", 
smax, DMAT, DMIS, DINS0, DINS 1); 

else 

fprintf(fx, 

"\n<score: %d (Dayhoff PAM 250 matrix, gap penalty = %d + %d per residue)\n", 
smax, PINS0, PINS1); 
if (endgaps) 

fprintf(fx, 

"<endgaps penalized, left endgap: %d %s%s, right endgap: %d %s%s\n", 
firstgap, (dna)? "base" : "residue", (firstgap= 1)? "" : "s", 
lastgap, (dna)? "base" : "residue", (lastgap = 1)? "" : "s"); 



else 



} 

static 
static 
static 



fprintf(&, "<endgaps not penalized\n"); 



nm; 

lmax; 

ij[2]; 



/* matches in core — for checking */ 
/* lengths of stripped file names */ 
/* jmp index for a path */ 



30 



BNSDOCID: <WO 0303261 3A2_I_> 



WO 03/032813 



static 
static 
static 
static char 
static char 
static char 
static char 
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/* number at start of current line */ 
/* current elem number - for gapping */ 



nc[2]; 
ni[2]; 
siz[2]; 

*P s l 2 V> /* ptr to current element */ 

*P0[2]; /*ptrto next output char slot */ 

out[2][P_LINE]; /* output line */ 
starfPLINE]; /* set by starsQ •/ 



*print alignment of described in struct path ppQ 



static 

pr_alignO 

{ 

int 
int 

register 



nn; /* char count */ 
more; 



for (i = 0, lmax = 0; i < 2; i++) { 
nn = stripname(namex[i]); 
if (nn > lmax) 

lmax — nn; 

nc[i]-l; 
ni[i]-l; 
si2[i] = ij[i] = 0; 
ps[i] = seqxp]; 
pop] = out[i]; 



pr_align 



for (nn = nm = 0, more = 1; more; ) { 
for (i = more « 0; i <2; i++) { 
/* 



* do we have more of this sequence? 
*/ 

tf(!*ps[i]) 

continue; 

more-H-; 

(PP[i].spc) { /* leading space */ 
*po[i]++ = »'; 
pp[i].spc~; 

} 

else if (siz[i]){ /* in a gap */ 
*po[i]++ = »-'; 
siz[i]-; 



} 



{ /* we're putting a seq element 

*/ 

*po[i] = *ps[i]; 
if (islower(*ps[i])) 

*ps[i] = toupper(*ps[i]); 

po[i]-H-; 
ps[i]++; 
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/* 

* are we at next gap for this seq? 
*/ 

if(ni[i] = pp[i].x[ij[i]]){ 

5 '* 

* we need to merge all gaps 

* at this location 

*/ 

siz[i]=pp[i].n[ij[i]-H-]; 
1 o while (ni[i] = pp[i].x[ij[i]]) 

siz[i] += pp[i]-n[ij[i]++]; 

} 

ni[i]++; 

} 

15 } 

if (++nn = olen || Imore && nn) { 
dumpblockO; 
for (i=0;i<2;i++) 
po[i] = out[i]; 

20 nn = 0; 

} 

} 

} 

25 /* 

* dump a block of lines, including numbers, stars: pr_align() 
*/ 

static 

dumpblockO dumpblock 
30 { 

register i; 

for (i=0; i < 2; i++) 
*po[i]~ = '\0'; 

25 Page 4 of nwpnntx 

...dumpblock 

(void) putcCXn', fx); 
40 for (i « 0; i < 2; i++) { 

if (*out[i] && (*out[i] != ' ' || *(po[i]) 1= 1 0) { 
if(i = 0) 

nums(i); 
if (i = 0&&*out[l]) 

45 starsO; 

putline(i); 

if (i = 0&& *out[l]) 

fprintf(fx, star); 
if(i=D 

50 nums(i); 

} 

} 

} 

55 /* 

* put out a number line: dumpblockO 

32 



BNSDOCID: <WO 030328 13A2J_> 



10 



15 



20 



25 



30 



WO 03/032813 



*/ 

static 

nums(ix) 



{ 



int 



ix; /* index in outQ holding seq line */ 



char 
register 
register char 



nline[PJLINE]; 
*pn, *px, *py; 



for (pn = nline, i = 0; i < lmax+P_SPC; i++, pn++) 
*pn - 1 

for (i = nc[ix], py - out[ix]; *py; py++ 9 pn ++) { 
lf(*py~"||*py — ■-•) 
*pn = "; 

else { 

if (i%10 — 0 1| (i — 1 && nc[ix] != 1)) { 
j-(i<0)?-i:i; 
for (px = pn; j; j /= 10, px-) 
♦px^/olO + 'O'; 

if(i<0) 



} 

else 



*pn = '»; 



} 



} 

*pn = ! \0'; 
nc[ix] = i; 

for (pn = nline; *pn; pn++) 

(void)pute(*pn,fx); 
(void) putc('\n', &); 
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/* 

* put out a line (name, [num], seq, [man]): dumpblock() 

static 

putline(ix) 

int ix; 

{ 



int 

register char 



*px; 



for (px = namex[ix], i - 0; *px && * px !- ':»; px -Hf i++) 

(void)putc(*px,fx); 
for (; i < lmax-HP_SPC; i++) 

(void)putcC', fe); 

/* these count from 1: 

* niQ is current element (from 1) 

* ncU is number at start of current line 



putline 

Page 5 of nwprintx 
...putline 



33 



BNSDOCID. <WO 030326 13A2_I_> 



WO 03/032813 



PCT/US02/33020 



*/ 

for (px = outfix]; *px; px-H-) 

(void) putc(*px&0x7F, fx); 
(void) pute('\n', fit); 

} 



/* 

* put a line of stars (seqs always in out[0], out[l]): dumpblockO 
*/ 

static 

starsO stars 
{ 

int i; 

register char *p0, *pl, cx, *px; 

if (!*out[0] || (*out[0] = ' ' && *(po[0]) = ' ') || 
!*out[l] || (*out[l] — ' • && *(po[l]) — ' 0) 
return; 
px = star, 

for (i = lmax+P_SPC; i; i--) 
*px++ = "; 

for (pO = out[0], pi = out[l]; *p0 && *pl ; p0++, pl++) { 
if (isalpha(*pO) && isalpha(*pl)) { 

if (xbm[*pO-W]&xbm[*pl-W]) { 
cx^ 1 *'; 
nn~H — I - ' 

} 

else if (!dna && _day[*pO-»A f ][*pl-'A'] > 0) 

cx = 7; 

else 

cx = ' 

} 

else 

cx = ' ■; 
*px++ = cx; 

} 

*px++ = *\n'; 
*px = W; 

} 



Page 6 of nwprintx 

/* 

* strip path or prefix from pn, return len: pr_align() 
*/ 

static 

stripname(pn) stripname 
char *pn; /* file name (may be path) */ 
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register char *px, *py; 



{ 



py=0; 

5 for (px = pn; *p X ; px-H-) 

if(*px = V) 

py = px + 1; 

if(py) 

(void)strcpy(pn,py); 
iV return(strlen(pn)); 
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/* 

* cleanupO - cleanup any tmp file 

* getseqO - read in seq, set dna, len, maxlen 

* g_calloc0 - callocO with error checkin 

* readjmpsO - get the good jmps, from tmp file if necessary 
*^writejmpsO - write a filled array of jmps to a tmp file: nw() 

#include "nw.h" 
#include <sys/file.h> 



char 

FILE 

int 
long 



*jname = "/tmp/homgXXXXXX": 



cleanupO; 
lseekQ; 



/* tmp file for jmps */ 
/* cleanup tmp file */ 
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* remove any tmp file if we blow 
*/ 

cleanup(i) 

int i; 

{ 

if(fj) 



exit®; 



(void) iirilinkQname); 



cleanup 
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* read, return ptr to seq, set dna, len, maxlen 

* skip lines starting with ';*, '<*, or '>' 

* seq in upper or lower case 
*/ 

char * 

getseq(file, len) 

char *file; /* file name */ 
^ int *len; /* seq len*/ 

char line[1024], *pseq; 

register char *px, *py; 
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int natgc, tlen; 

FILE *fp; 

if ((fp = fopen(file, V)) = 0) { 
5 fprmtf(stderr,"%s: can't read %s\n M , prog, file); 

exit(l); 

} 

tlen = natgc = 0; 
while (fgets(line, 1024, fp)) { 
10 if (*line = ';* || *line = || *line = '>') 

continue; 
for (px = line; *px != ! \n*; px++) 

if (isupper(*px) || islower(*px)) 
tien-H-; 



15 



if ((pseq = malloc((unsigned)(den+6))) = 0) { 

fprmtf(stderr," 0 /os: mallocO failed to get %d bytes for %s\n", prog, tlen+6, file); 
exit(l); 

20 pseq[0] = pseq[l] = pseq[2] = pseq[3] = '\0'; 

Page 1 of nwsubrx 

25 ...getseq 

py = pseq + 4; 
*len = tlen; 
rewind(fp); 

30 while (fgets(line s 1024, fp)) { 

if (*line = ';' || *line = || *line = '>') 

continue; 
for (px = line; *px != px-H-) { 
if (isupper(*px)) 
35 *py++=*px; 

else if (islower(*px)) 

*py++ = toupper(*px); 
if (index("ATGCU" *(py-l))) 
natgc-Hf; 

40 } 
} 

*pv++ = f \0*; 
*py='\0'; 
(void) fclose(fp); 
45 dna = natgc > (tlen/3); 

return(pseq+4) ; 

} 

char * 

50 g_calloc(msg, nx, sz) g_calloc 

char *msg; /* program, calling routine */ 

int nx, sz; /* number and size of elements */ 



55 



{ 

char *px, *calloc(); 

if ((px = calloc((unsigned)nx, (unsigned)sz)) = 0) { 
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if(*msg){ 

totflstderr, "%s: g_callocO foiled %s (n=%d, sz-Zod)^, prog, msg, nx, sz); 

} 

} 

return(px); 

/* 

* /g et final jmps from dx[] or top file, se tppD, reset dmax: mainO 
readjmpsO 

{ readjmps 

int fB--l; 
int siz, iO.il; 

register i,j, xx; 

if(©{ 

(void) fclose(fi); 

if ((fd = openQname, 0_RDONLY, 0)) < 0) { 

fi>rintf(stderr, "%s: can't openO %s\n", prog, jnameV 
cleanup(l); 

} 

} 

for (i = iO = il = 0, dmaxO = dmax, xx = lenO; • i++> { 
while (1){ JX 

for 0 = dx[dmax].ijmp; j >= 0 && dx[dmax].jp.x[j] >= xx; j-) 

3 

30 Page 2 of nwsubr.c 

if 0 < 0 && dx[dmax].offset && fl) { -readjmps 
(void) lseek(fd, dx[dmax].ofiset, 0)- 
(void) read(fd, (char *)&dx[dmax].jp, sizeof(stn,ct jmp)); 

35 read(fd, (char *)&dx[dmax].ofi£set, sizeof(dx[dmax].offset)); 

dx[dmax].ijmp = MAXJMP-1; 

else 

break; 

if (i >= JMPS) { 

fcimtf[stdeir, »%s: too many gaps in alignments, proeV 
cleanup(l); ,F &Ji 

} 

^0>=0){ 

siz = dx[dmax].jp.n[j]; 
xx = dx[dmax].jp.x[j]; 
dmax += siz; 

if(siz<0){ /* gap in second seq*/ 

pp[l].n[il] = -siz; 
xx += siz; 
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/*id = xx-yy + lenl - 1 
*/ 

55 PP[l].x[il] = xx - dmax + lenl - 1; 

gapy++; 
ngapy -= siz; 
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/* ignore MAXGAP when doing endgaps */ 

siz = (-siz < MAXGAP || endgaps)? -siz : MAXGAP; 
il++; 

} 

5 else if (siz >0) { /* gap in first seq */ 

pp[0].n[iO] = siz; 
pp[0].x[iO] = xx; 
gapx++; 
ngapx += siz; 

10 /* ignore MAXGAP when doing endgaps */ 

siz = (siz < MAXGAP || endgaps)? siz : MAXGAP; 
i0++; 

} 

> 

15 else 

break; 

} 

/* reverse the order of jmps 
20 */ 

for 0 = 0, i0-; j < iO; j++, i0-) { 

i = pp[0].nD]; pp[0].nD] = pp[0].n[i0]; pp[0].n[i0] = i; 

i = pp[0].x0}; PP[0].xD] =pp[0].x[i0]; pp[0].x[i0] = i; 

} 

25 for(j = 0,il-;j<il;j++,il-){ 

i = pp[l].n[j]; pp[l].n[j] « pp[l].n[il]; pp[l].n[il] = i; 
i = P p[l].xD]; pp[l].xD] = pp[l].x[il]; pp[l].x[il] = i; 

} 

if(fd>=0) 

30 (void) close(fd); 

if(fj){ 

(void) unlink(jname); 
6 = 0; 
offset = 0; 

35 } 

} Page 3 of nwsubr.c 

/* 

40 * write a filled jmp struct offset of the prev one (if any) : nw() 

*/ 

writejmps(ix) writejmps 
int ix; 

{ 

45 char *mktemp(); 

if (mktemp(jname) < 0) { 

ft)rintf(stderr, "%s: can't mktempO %s\n", prog, jname); 
50 cleanup(l); 

} 

if ((S = fopen(jname, "w")) = 0) { 

f^rintf(stderr, "%s: can't write %s\n", prog, jname); 
exit(l); 

55 , 
} 
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(void) fwrite((char *)&dx[ix].jp, sizeof(struct jmp), 1, fj); 
^ (void) fwrite((char *)&dx[ix].o£feet, sizeof(dx[ix].ofEset)/l, fj); 
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10 Example calculations for detennining % amino acid sequence identity and nucleic acid sequence identity: 

PR ° XXXXXXXXXXXXXXX (Length = 15 amino acids) 

Comparison Protein XXXXXYYYYYYY (Length = 12 amino acids) 

15 % amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

20 5 divided by 15 = 33.3% 

2. 

PRO 



25 



30 



XXXXXXXXXX (Length = 10 amino acids) 

Comparison Protein XXXXXYYYYYYZZYZ (Length = 15 amino acids) 

% amino acid sequence identity = 

(the number of identically matching amino acid residues between the two polypeptide sequences as determined 
by ALIGN-2) divided by (the total number of amino acid residues of the PRO polypeptide) = 

5 divided by 10 = 50% 
3. 

PRO-DNA NWJNNNNNNNNNNN (Length = 14 nucleotides) 

35 Comparison DNA NNNNNNLLLLLLLLLL (Length = 16 nucleotides) 

% nucleic acid sequence identity = 
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(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

6 divided by 14 = 42.9% 

4. 

PRO-DNA NNNNNNNNNNNN 
Comparison DNA NNNNLLLW 

% nucleic acid sequence identity = 

(the number of identically matching nucleotides between the two nucleic acid sequences as determined by 
ALIGN-2) divided by (the total number of nucleotides of the PRO-DNA nucleic acid sequence) = 

4 divided by 12 = 33.3% 

"Percent (%) amino acid sequence identity" with respect to the CXCR4; Laminin alpha 4; TTMP1 ; Type 
IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2 ; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide sequences identified herein is defined as the percentage of amino acid residues in a 
candidate sequence that are identical with the amino acid residues in a CXCR4; Laminin alpha 4; TTMP1; Type 
IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 
4; or CD36 sequence, after aligning the sequences and introducing gaps, if necessary, to achieve the maximum 
percent sequence identity, and not considering any conservative substitutions as part of the sequence identity. 
Alignment for purposes of determining percent amino acid sequence identity can be achieved in various ways that 
are within the skill in the art, for instance, using publicly available computer software such as BLAST, BLAST-2, 
ALIGN, ALIGN-2 or Megalign (DNASTAR) software. Those skilled in the art can determine appropriate 
parameters for measuring alignment, including any algorithms needed to achieve maximal alignment over the full- 
length of the sequences being compared. For purposes herein, however, % amino acid sequence identity values 
are obtained as described below by using the sequence comparison computer program ALIGN-2, wherein the 
complete source code for the ALIGN-2 program is provided in Table 1. The ALIGN-2 sequence comparison 
computer program was authored by Genentech, Inc., and the source code shown in Table 1 has been filed with 



(Length = 12 nucleotides) 
(Length = 9 nucleotides) 
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user documentation in the U.S. Copyright Office, Washington D.C., 20559, where it is registered under U.S. 
Copyright Registration No. TXU5 1 0087. The ALIGN-2 program is publicly available through Genentech, Inc., 
South San Francisco, California or may be compiled from the source code provided in Table 1. The ALIGN-2 
prognunshomdbecompuedforuseonaUNKope^ Allsequence 
comparison parameters are set by the ALIGN-2 program and do not vary. 

For purposes herein, the % amino acid sequence identity of a given amino acid sequence A to, with, or 
againsta given amino acid sequence B (which can alternatively be phrased as a given amino acid sequence A that 
has or comprises a certain % amino acid sequence identity to, with, or against a given amino acid sequence B) is 
calculated as follows: 

100 times the fraction X/Y 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
ALIGN-2 in that program's alignment of A and B, and where Y is the total number of amino acid residues in B. 
It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino acid 
sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity of 
B to A. As examples of % amino acid sequence identity calculations, Tables 2A-2B demonstrate how to calculate 
the % amino acid sequence identity of the amino acid sequence designated "Comparison Protein" to the amino 
acid sequence designated *TRO". 

Unless specifically stated otherwise, all % amino acid sequence identity values used herein are obtained 
as described above using the ALIGN-2 sequence comparison computer program. However, % amino acid 
sequence identity may also be determined using the sequence comparison program NCBI-BLAST2 (Altschul et 
al. Nucleic Acids R*s 25:3389-3402 (1997)). The NCBI-BLAST2 sequence comparison program may be 
downloaded from http://www.ncbLnlm.nih.gov. NCBI-BLAST2 uses several search parameters, wherein all of 
those search parameters are set to default values including, for example, unmask = yes, strand = all, expected 
occurrences = 10, minimum low complexity length = 15/5, multi-pass e-value = 0.01, constant for multi-pass = 
25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations whereNCBI-BLAST2 is employed for amino acidsequence comparisons, me •/„ amino acid 
sequence identity of a given amino acid sequence A to, with, or against a given amino acid sequence B (which 
can alternatively be phrased as a given amino acid sequence A that has or comprises a certain % amino acid 
sequence identity to, with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

where X is the number of amino acid residues scored as identical matches by the sequence alignment program 
NCBI-BLAST2 in that program's alignment of A and B, and where Y is the total number of amino acid residues 
in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of amino 
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acid sequence B, the % amino acid sequence identity of A to B will not equal the % amino acid sequence identity 
of B to A. 

In addition, % amino acid sequence identity may also be determined using the WU-BLAST-2 computer 
program (Altschul et aL, Methods in Enzvmology. 266:460-480 (1996)). Most of the WU-BLAST-2 search 
parameters are set to the default values. Those not set to default values, i. e. , the adjustable parameters, are set with 
the following values: overlap span = 1, overlap fraction = 0.125, word threshold (T)= 11, and scoring matrix = 
BLOSTJM62. For purposes herein, a % amino acid sequence identity value is determined by dividing (a) the 
number of matching identical amino acids residues between the amino acid sequence of the PRO polypeptide of 
interest having a sequence derived from the native PRO polypeptide and the comparison amino acid sequence of 
interest (i.e., the sequence against which the PRO polypeptide of interest is being compared which may be a PRO 
variant polypeptide) as determined by WU-BLAST-2 by (b) the total number of amino acid residues of the PRO 
polypeptide of interest For example, in the statement "a polypeptide comprising an amino acid sequence A which 
has or having at least 80% amino acid sequence identity to the amino acid sequence B", the amino acid sequence 
A is the comparison amino acid sequence of interest and the amino acid sequence B is the amino acid sequence 
of the PRO polypeptide of interest 

"CXCR4 variant polynucleotide"; "I^rninin alpha 4 variant polynucleotide"; "TIMP 1 ; Type IV collagen 
alpha 1 variant polynucleotide"; "Larninin alpha 3 variant polynucleotide"; "Adrenomedullin variant 
polynucleotide"; 'Thrombospondin 2 variant polynucleotide"; 'Type I collagen alpha 2 variant polynucleotide"; 
'Type VI collagen alpha 2 variant polynucleotide"; "Type VI collagen alpha 3 variant polynucleotide"; "Latent 
TGFbeta binding protein 2 variant polynucleotide" ("LTBP2 variant polynucleotide"); "Serine or cystein protease 
inhibitor heat shock protein variant polynucleotide" ("HSP47 variant polynucleotide"); "Procollagen-lysine, 2- 
oxoglutarate 5-dioxygenase variant polynucleotide"; "connexin 43 variant polynucleotide"; "Type IV collagen 
alpha 2 variant polynucleotide"; "Connexin 37 variant polynucleotide"; "Ephrin Al variant polynucleotide"; 
"Laminin beta 2 variant polynucleotide"; "Integrin alpha 1 variant polynucleotide"; "Stanniocalcin 1 variant 
polynucleotide"; "Thrombospondin 4 variant polynucleotide"; or "CD36 variant polynucleotide" or "CXCR4 
variant polynucleotide"; "Laminin alpha 4 variant polynucleotide"; "TIMP1; Type IV collagen alpha 1 variant 
polynucleotide"; "laminin alpha 3 variant polynucleotide"; "Adrenomedullin variant polynucleotide"; 
"Thrombospondin 2 variant polynucleotide"; "Type I collagen alpha 2 variant polynucleotide"; "Type VI collagen 
alpha 2 variant polynucleotide"; "Type VI collagen alpha 3 variant polynucleotide"; "Latent TGFbeta binding 
protein 2 variant polynucleotide" ("LTBP2 variant polynucleotide"); "Serine or cystein protease inhibitor heat 
shock protein variant polynucleotide" ("HSP47 variant polynucleotide"); "Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase variant polynucleotide"; "connexin 43 variant polynucleotide"; "Type IV collagen alpha 2 variant 
polynucleotide"; "Connexin 37 variant polynucleotide"; "Ephrin Al variant polynucleotide"; "Laminin beta 2 
variant polynucleotide"; "Integrin alpha 1 variant polynucleotide"; "Stanniocalcin 1 variant polynucleotide"; 
"Thrombospondin 4 variant polynucleotide"; or "CD36 variant polynucleotide" means a nucleic acid molecule 
which encodes an active CXCR4; Laminin alpha 4; TTMP1; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 



42 



10 



15 



20 



25 



30 



35 



WO 03/032813 

PCT7US02/33020 

Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide as defined below 
and which has at least about 80% nucleic acid sequence identity with a nucleotide acid sequence encoding a 
full-length native sequence CXCR4; Laminin alpha 4; UMP1; Type IV collagen alpha 1; Laminin alpha 3; 
Adrcnomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laniinin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence as 
disclosed herein, a full-length native sequence CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; 
Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptidesequence lacking the signal peptide as disclosed herein, an extraceUulardomamofaCXCR4;l^iiiinin 
alpha 4; TIMP1; Type TV collagen alpha 1; Lanunin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Tlrombospondin 4; or CD36 polypeptide, with or without the signal peptide, as disclosed 
herein or any other fragment of a full-length CXCR4; Laminin alpha 4; TTMP1; Type IV collagen alpha 1; 
Laminin alpha 3 ; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI coUagen alpha 2; Type 
VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide sequence as disclosed herein, (^dinarily, a CXCR4; Laniinin alpha 4; TIMP1; Type IV coUagen 
alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 
2;Type VI coUagen alpha3;Latent TGFbeta bmding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
variantpolynucleotidewiUhaveatleast about 80% nucleic acid sequence identity, more preferably at least about 
81% nucleic acid sequence identity, more preferably at least about 82% nucleic acid sequence identity, more 
preferably at least about 83% nucleic acid sequence identity, more preferably at least about 84% nucleic acid 
sequence identity, more preferably at least about 85% nucleic acid sequence identity, more preferably at least 
about86%nucleicacidsequenc* identic 

preferably at least about 88% nucleic acid sequence identity, more preferably at least about 89% nucleic acid 
sequence identity, more preferably at least about 90% nucleic acid sequence identity, more preferably at least 

a b°«t91%nucleicacidsequenc € identity,more P referabIyatleastabout92%nucleicacidsequence identity, more 
preferably at least about 93% nucleic acid sequence identity, more preferably at least about 94% nucleic acid 
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sequence identity, more preferably at least about 95% nucleic acid sequence identity, more preferably at least 
about 96% nucleic acid sequence identity, more preferably at least about 97% nucleic acid sequence identity, more 
preferably at least about 98% nucleic acid sequence identity and yet more preferably at least about 99% nucleic 
acid sequence identity with the nucleic acid sequence encoding a full-length native sequence CXCR4; Laminin 
5 alpha 4; TTMP1; Type IV collagen alpha 1; Lamiriin alpha 3; Adrenomedullin; Thrombospondin 2; Type I 

collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Uiminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence as disclosed herein, a full-length native 
10 sequence CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; l^minin alpha 3; Adrenomedullin; 

Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide sequence lacking the signal peptide 
15 as disclosed herein, an extracellular domain of a CXCR4; Laminin alpha 4; HMP1; Type IV collagen alpha 1; 

laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; I^inin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
20 polypeptide, with or without the signal sequence, as disclosed herein or any other fragment of a full-length 

CXCR4; laminin alpha 4; TTMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
25 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide sequence as disclosed herein. Variants do not 

encompass the native nucleotide sequence. 

Ordinarily, CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
30 ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 37; Ephrin 

Al ; I^rninin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; and CD36 variant polynucleotides are 
at least about 30 nucleotides in length, often at least about 60 nucleotides in length, more often at least about 90 
nucleotides in length, more often at least about 120 nucleotides in length, more often at least about 1 50 nucleotides 
in length, more often at least about 180 nucleotides in length, more often at least about 210 nucleotides in length, 
3 5 more often at least about 240 nucleotides in length, more often at least about 270 nucleotides in length, more often 

at least about 300 nucleotides in length, more often at least about 450 nucleotides in length, more often at least 
about 600 nucleotides in length, more often at least about 900 nucleotides in length, or more. 
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"Percent (%) nucleic acid sequence identity" with respect to the CXCR4; Laminin alpha 4; TEMP 1 ; Type 
™wlkgenalp«CXCR4vaiiantpolypepti 

alpha 1 variant polypeptide"; "I^ninin alpha 3 variant polypeptide"- "Adrenomedullin variant polypeptide"; 

'^ombospondin2vaiiantpolvpeptide";'TypeIcoUagenalph a 2variantpoly^ 
2variantpoly P eptide";'TypeV7^^ 

polypeptide" ('XTBP2 variant polypeptide"); "Serine or cystein protease inhibitor heat shock protein variant 
polypeptide" ("HSP47 variant polypeptide"); "Procollagen-lysine, 2-oxoglutarate 5-dioxygenase variant 
polypeptide"; "connexin43 variant polypeptide"; 'Type IV collagen alpha 2 variant polypeptide"; "Connexin 37 
variant polypeptide"; "Ephrin Al variant polypeptide"; "Laminin beta 2 variant polypeptide"; "Integrin alpha 1 
variantpolypeptide"; "Stanniocalcin 1 variant polypeptide"; "Thrombospondin 4 variant polypeptide"; or "CD36 
variant polypeptide" ha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type 
VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein 
protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; 
Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide-encoding nucleic acid sequences identified herein is defined as the' 
percentage of nucleotides in a candidate sequence that are identical with the nucleotides in a CXCR4; laminin 
alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 po]ypeptide-encoding nucleic acid sequence, after aligning the 
sequences and introducing gaps, if necessary, to achieve the maximum percent sequence identity. Alignment for 
purposes of determining percent nucleic acid sequence identity can be achieved in various ways that are within 
the skill in the art, for instance, using publicly available computer software such as BLAST, BLAST-2, ALIGN, 
ALIGN-2 or Megalign (DNASTAR) software. Those skilled in the art can determine appropriate parameters for 
measuring alignment, including any algorithms needed to achieve maximal alignment over the full-length of the 
sequences being compared. For purposes herein, however, % nucleic acid sequence identity values are obtained 
as described below by using the sequence comparison computer program ALIGN-2, wherein the complete source 
code for the ALIGN-2 program is provided in Table 1 . The ALIGN-2 sequence comparison computer program 
was authored by Genentech, Inc., and the source code shown in Table 1 has been filed with user documentation 
in the U.S. Copyright Office, Washington D.C., 20559, where it is registered under U.S. Copyright RegisHation 
No. TXU510087. The ALIGN-2 program is publicly available through Genentech, Inc., South San Francisco, 
California or may be compiled from the source code provided in Table 1. The ALIGN-2 program should be' 
compiled for use on a UNIX operating system, preferably digital UNIX V4.0D. All sequence comparison 
parameters are set by the ALIGN-2 program and do not vary. 

For purposes herein, the % nucleic acid sequence identity of a given nucleic acid sequence C to, with, 
or against a given nucleic acid sequence D (which can alternatively be phrased as a given nucleic acid sequence 



45 



0303281 3A2_I_> 



WO 03/032813 



PCT/US02/33020 



C that has or comprises a certain % nucleic acid sequence identity to, with, or against a given nucleic acid 
sequence D) is calculated as follows: 



100 times the fraction W/Z 

5 

where W is the number of nucleotides scored as identical matches by the sequence alignment program ALIGN-2 
in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will be 
appreciated that where the length of nucleic acid sequence C is not equal to die length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to C. 

1 0 As examples of % nucleic acid sequence identity calculations, Tables 2C-2D demonstrate how to calculate the % 

nucleic acid sequence identity of the nucleic acid sequence designated "Comparison DNA" to the nucleic acid 
sequence designated 'TRO-DNA". 

Unless specifically stated otherwise, all % nucleic acid sequence identity values used herein are obtained 
as described above using the ALIGN-2 sequence comparison computer program. However, % nucleic acid 

1 5 sequence identity may also be determined using the sequence comparison program NCBI-BLAST2 (Altschul et 

al. y Nucleic Acids Res.. 25:3389-3402 (1997)). The NCBI-BLAST2 sequence comparison program may be 
downloaded from http://www.ncbi.nlm.nih.gov. NCBI-BLAST2 uses several search parameters, wherein all of 
those search parameters are set to default values including, for example, unmask = yes, strand = all, expected 
occurrences =10, minimum low complexity length = 15/5, multi-pass e-value = 0.01, constant for multi-pass = 

20 25, dropoff for final gapped alignment = 25 and scoring matrix = BLOSUM62. 

In situations where NCBI-BLAST2 is employed for sequence comparisons, the % nucleic acid sequence 
identity of a given nucleic acid sequence C to, with, or against a given nucleic acid sequence D (which can 
alternatively be phrased as a given nucleic acid sequence C that has or comprises a certain % nucleic acid sequence 
identity to, with, or against a given nucleic acid sequence D) is calculated as follows: 



25 



100 times the fraction W/Z 



where W is the number of nucleotides scored as identical matches by the sequence alignment program NCBI- 
BLAST2 in that program's alignment of C and D, and where Z is the total number of nucleotides in D. It will be 
appreciated that where the length of nucleic acid sequence C is not equal to the length of nucleic acid sequence 
D, the % nucleic acid sequence identity of C to D will not equal the % nucleic acid sequence identity of D to C. 

In addition, % nucleic acid sequence identity values may also be generated using the WU-BLAST-2 
computer program (Altschul et al 9 Methods in Enzvmology, 266 :460-480 (1996)). Most of the WU-BLAST-2 
search parameters are set to the default values. Those not set to default values, Le. , the adjustable parameters, are 
set with the following values: overlap span = 1, overlap fraction = 0.125, word threshold (T) - 1 1, and scoring 
matrix = BLOSUM62. For purposes herein, a % nucleic acid sequence identity value is determined by dividing 
(a) the number of matching identical nucleotides between the nucleic acid sequence of the PRO polypeptide- 
encoding nucleic acid molecule of interest having a sequence derived from the native sequence PRO polypeptide- 
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encoding nucleic acid and the comparison nucleic acid molecule of interest (Le. , the sequence against which the 
PRO polypeptide-encoding nucleic acid molecule of interest is being compared which may be a variant PRO 
polynucleotide) as determined by WU-BLAST-2 by (b) the total number of nucleotides of the PRO polypeptide- 
encodmg nucleic acid molecule of interest For example, in the statement "an isolated nucleic acid molecule 
composing a nucleic acid sequence A which has or having at least 80% nucleic acid sequence identity to the 
nucleic acidsequenceB-.menucleicacidsequenceAis the comparison nucleic acid molecule ofinterest and the 
nucleic acid sequence B is the nucleic acid sequence of the PRO polypeptide-encoding nucleic acid molecule of 
interest 

In other embodiments, CXCR4; Laminin alpha 4; TEMPI; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 3 7; Ephrin 
Al ; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1 ; Thrombospondin 4; or CD36 variant polynucleotides are 
nucleic acid molecules that encode an active CXCR4; Laminin alpha 4; TEMPI; Type IV collagen alpha 1; 
Larninin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2- Type 
VE collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; I^niinin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide and which are capable ofhybridizmg.prefembly under stringent hybrioization and wash conditions 
to nucleotide sequences encoding the full-length CXCR4; Laminin alpha 4; TIMP1 ; Type IV collagen alpha 1 ■ 
Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2- 
Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide, which nucleotide sequences are found in the GenBank accession numbers listed in Table 3 for the 
respective polypeptides. CXCR4; Laniinin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3- 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47)- 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type TV collagen alpha 2; Connexin 37; Ephrin' 
Al; Lamimnbeta2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36variantpolypeptides may be 
those that are encoded by a CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3- 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47)- 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 37- Ephrin 
Al; Lammin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 variant polynucleotide 

The term "positives", in the context of the amino acid sequence identity comparisons performed as 
descn^edabove.mcludesaminoacidresiduesinthe sequences compared that are not only identical, but also those 
that have similar properties. Amino acid residues that score a positive value to an amino acid residue ofinterest 
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are those that are either identical to the amino acid residue of interest or are a preferred substitution (as defined 
in Table 3 below) of the amino acid residue of interest 

For purposes herein, the % value of positives of a given amino acid sequence A to, with, or against a 
given amino acid sequence B (which can alternatively be phrased as a given amino acid sequence A that has or 
5 comprises a certain % positives to, with, or against a given amino acid sequence B) is calculated as follows: 

100 times the fraction X/Y 

where X is the number of amino acid residues scoring a positive value as defined above by the sequence alignment 

10 program ALIGN-2 in that program's alignment of A and B, and where Y is the total number of amino acid 

residues in B. It will be appreciated that where the length of amino acid sequence A is not equal to the length of 
amino acid sequence B, the % positives of A to B will not equal the % positives of B to A 

"Isolated," when used to describe the various polypeptides disclosed herein, means polypeptide that has 
been identified and separated and/or recovered from a component of its natural environment. Preferably, the 

1 5 isolated polypeptide is free of association with all components with which it is naturally associated. Contaminant 

components of its natural environment are materials that would typically interfere with diagnostic or therapeutic 
uses for the polypeptide, and may include enzymes, hormones, and other proteinaceous or non-proteinaceous 
solutes. In preferred embodiments, the polypeptide will be purified ( 1 ) to a degree sufficient to obtain at least 1 5 
residues of N-terminal or internal amino acid sequence by use of a spinning cup sequenator, or (2) to homogeneity 

20 by SDS-PAGE under non-reducing or reducing conditions using Coomassie blue or, preferably, silver stain. 

Isolated polypeptide includes polypeptide in situ within recombinant cells, since at least one component of the 
CXCR4; Lam in in alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 

15 5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; L aminin beta 2; Integrin alpha 

1; Stanniocalcin 1; Thrombospondin 4; or CD36 natural environment will not be present. Ordinarily, however, 
isolated polypeptide will be prepared by at least one purification step. 

An "isolated" nucleic acid molecule encoding a CXCR4; Laminin alpha 4; TIMP1; Type IV collagen 
alpha 1; La minin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 

10 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 

shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Larninin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide or an "isolated" nucleic acid encoding an anti-CXCR4; anti-l^minin alpha 4; anti-TIMPl ; anti-Type 
IV collagen alpha 1; anti-Lam in in alpha 3; anti- Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen 

>5 alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 

(anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anu-Connexin 37; anti-Ephrin 
Al; anti-I^minin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD 3 6 
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polypeptide antibody, is a nucleic acid molecule that is identified and seated from at least one contaminant 
nucleKacidmolecule with which itis ordinarily associated m tne natural sou rc e of me CXCR4-; Lanunin alpha 
^^^TypcIVcoIlagena^ 

alpha 2-; Type VI collagen alpha 2-; Type VI collagen alpha 3-; Latent TGFbeta binding protein (LTBP2-)- 
Senne or cystein protease inhibitor heat shock protein- (HSP47-); Procollagen-lysine, 2-oxoglutarate 5- 
dxoxygenases connexin 43-; Type IV collagen alpha 2-; Connexin 37-; Ephrin A1-; Lamimn beta 2-; Integrin 

alpha 4; anti-TTMPl; anti-Type IV collagen alpha 1; anti-Lanunin alpha 3; anti-Adrenomedullin; anti- 
Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3- 
antr-l^tTG^ 

(antr-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen 
*pha2;anti-Connexm37;anti- E ph^^^^ 

TWbospondin4; oranti-CD36 polypeptide -encoding nucleic acid. Preferably, the isolated nucleic acid is fi^ 
of assocratron with all components with which it is naturally associated. An isolated CXCR4-; laminin alpha 
4-,TIMPl-;TypelVco^ 

alpha 2-; Type VI collagen alpha 2-; Type VI collagen alpha 3-; Latent TGFbeta binding protein (LTBP2-)- 
Senne or cystein protease inhibitor heat shock protein- (HSP47-); Procollagen-lysine, 2-oxoglutarate 5- 
droxygenase-; connexin 43-; Type IV collagen alpha 2-; Connexin 37-; Ephrin A1-; Laminin beta 2-; Integrin 

T^"' StanDiOCalCin 1S ^^ondin4-; or CD36polypeptide-encoding nucleic acid molecule or an anti- 
cs ann-Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-I^ninin alpha 3- anti- 
A^enomedullm;anti-Tr,ombospondm2;anti-TypeI^^^ 

Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1- anti- 
Stanmocalcin 1; anti-Thrombospondin4; or anti-CD3 6 polypeptide-encodmg nucleic acid molecule isomer^ 
m the form or setting in which it is found in nature. Isolated nucleic acid molecules therefore are distinguished 
^mtheCXC R 4-;Lantinm^ 

Thrombospondm 2-; Type I collagen alpha 2-; Type VI collagen alpha 2-; Type VI collagen alpha 3-; Latent 
TGFbeta bmdmg protein 2- (LTBP2-); Serine or cystein protease inhibitor heat shock protein- (HSP47-)- 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase-; connexin 43-; Type IV collagen alpha 2-; Connexin 37-' 
EphrmAl-;!^^ 

acrdmolecu^ 

^^^^^^^^^^ 

antr-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein 
protea^emhrbrtorhe^^^ 

alphal;ann-Starmiocalcml;anti-Thrombo^ 

asrtexrsts m natural celis. However, an isolated nucleic acid molecule encoding a CXCR4; I^arninin alpha 4; 
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TIMP1 ; Type IV collagen alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 
43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide or an anti-CXCR4; anti-Laminin alpha 4; anti-TTMPl; anti-Type IV 
collagen alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin; anti-Thrombospondin2; anti-Type I collagen alpha 
2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti- 
LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2- 
oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al ; 
anti-Laminin beta 2; anti-Integrin alpha 1 ; and- Stanniocalcin 1 ; anti-Thrombospondin 4; or anti-CD36 polypeptide 
antibody includes CXCR4-; Laminin alpha 4-; TIMP1-; Type IV collagen alpha 1-; Laminin alpha 3-; 
Adrenomedullin-; Thrombospondin 2-; Type I collagen alpha 2-; Type VI collagen alpha 2-; Type VI collagen 
alpha 3-; Latent TGFbeta binding protein 2- (LTBP2-); Serine or cystein protease inhibitor heat shock protein- 
(HSP47-); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase-; connexin 43-; Type IV collagen alpha 2-; Connexin 
37-; Eplirin A 1 -; Laminin beta 2-; Integrin alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-nucleic acid 
molecules and anti-CXCR4; anti-Laminin alpha 4; anti-TTMP 1 ; anti-Type IV collagen alpha 1 ; anti-Laminin alpha 
3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; 
anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein 
protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti- 
connexin 43 : anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al ; anti-Laminin beta 2; anti-Integrin 
alpha 1 ; anti- Stanniocalcin 1; anti-Thrombospondin 4; oranti-CD36 polypeptide -encoding nucleic acid molecules 
contained in cells that ordinarily express CXCR4; Laminin alpha 4; TEMPI ; Type IV collagen alpha 1 ; laminin 
alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptides or express anti-CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti- 
Laminin alpha 3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI 
collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine 
or cystein protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al ; anti-Laminin 
beta 2; anti-Integrin alpha 1; anti- Stanniocalcin 1 ; anti-Thrombospondin 4; or anti-CD36 polypeptide antibodies 
where, for example, the nucleic acid molecule is in a chromosomal location different from that of natural cells. 

The term "control sequences" refers to DNA sequences necessary for the expression of an operably linked 
coding sequence in a particular host organism. The control sequences that are suitable for prokaryotes, for 
example, include a promoter, optionally an operator sequence, and a ribosome binding site. Eukaryotic cells are 
known to utilize promoters, polyadenylation signals, and enhancers. 
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Nucleic acid is "operably linked" when it is placed into a functional relationship with another nucleic 
acid sequence. For example, DNA for a presequence or secretory leader is operably linked to DNA for a 
polypeptide if it is expressed as a preprotein that participates in the secretion of the polypeptide; a promoter or 
enhancer is operably linked to a coding sequence if it affects the transcription of the sequence; or a ribosome 
bmdmg site is operably linked to a coding sequence if it is positioned so as to facilitate translation. Generally 
"operably linked" means that the DNA sequences being linked are contiguous, and, in the case of a secretory' 
leader, contiguous and in reading phase. However, enhancers do not have to be contiguous. Linking is 
accomplished by ligation at convenient restriction sites. If such sites do not exist, the synthetic oligonucleotide 
adaptors or linkers are used in accordance with conventional practice. 

The term "antibody" is used in the broadest sense and specifically covers, for example, single anti- 
CXCR4; anti-I*minin alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-L*nunin alpha 3- anti- 
Adrenomedullm; anti-Tl 1 rombo Sp ondin2 ; anti-Type I collagen alpha 2; anti-Type VI coUagen alpha 2; anti-Type 
VIcolk g enal P ha3;anti-I^tem^ 

heat shock protein (anti-HSP47); anti-ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43 • anti- 
Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1- anti- 
Stan^ocalcm 1; anti-Tluombospondin4; or anti-CD36polypeptidemonocIonal antibodies (including antagonist, 
andneutralizmganttodie^^ 

Lammm alpha 3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI 
collagenalpha2; anti-Type VI collagen ah*a 3 ;anti-Ut^ 

or cystein protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5- 
daoxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin 
beta 2; antt-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD3 6 polypeptide antibody 
composnions with polyepitopic specificity, single chain anti-CXCR4; anti-Lanunin alpha 4; anti-TIMPl- anti- 
Type IV collagen alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I 
collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding 
protem 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47)- anti- 
Proco U agen-ly S me,2-oxog^ 

37; anu-Ephnn Al; anti-Laminin beta 2; anti-Integrin alpha 1 ; anti-Stanniocalcin 1; anti-Thrombospondin 4- or 
anu-CD36polypeptide antibodies, and fragments of anti-CXCR4; anti-Laminin alpha 4; anti-TIMPl; anti-Type 
TV collagen alpha 1; anti-I^ninin alpha 3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen 
alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 
(anb-LTBP^iant-Sermeorcystemproteaseinhibitorheatshockprotem 

2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin' 
Al; anh-L*nunin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 
polypeptxde antibodies (see below). The term "monoclonal antibody" as used herein refers to an antibody 
obtamed from a population of substantially homogeneous antibodies, i.e., the individual antibodies comprising 
the population are identical except for possible naturaDy-occurring mutations that may be present in minor 
amounts. 
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"Stringency" of hybridization reactions is readily determinable by one of ordinary skill in the art, and 
generally is an empirical calculation dependent upon probe length, washing temperature, and salt concentration. 
In general, longer probes require higher temperatures for proper annealing, while shorter probes need lower 
temperatures. Hybridization generally depends on the ability of denatured DN A to reanneal when complementary 
5 strands are present in an environment below their melting temperature. The higher the degree of desired 

homology between the probe and hybridizable sequence, the higher the relative temperature which can be used. 
As a result, it follows that higher relative temperatures would tend to make the reaction conditions more stringent, 
while lower temperatures less so. For additional details and explanation of stringency of hybridization reactions, 
see Ausubel et aL 9 Current Protocols in Molecu lar Biology. Wiley Interscience Publishers, (1995). 

1 o "Stringent conditions" or "high stringency conditions", as defined herein, may be identified by those that: 

(1) employ low ionic strength and high temperature for washing, for example 0.015 M sodium chloride/0.0015 
M sodium citrate/0. 1% sodium dodecyl sulfate at 50°C; (2) employ during hybridization a denaturing agent, such 
as formamide, for example, 50% (v/v) formamide with 0.1% bovine serum albumin/0.1% Ficoll/0.1% 
polyvinylpyrrolidone/50 mM sodium phosphate buffer at pH 6.5 with 750 mM sodium chloride, 75 mM sodium 

1 5 citrate at 42°C; or (3) employ 50% formamide, 5 x SSC (0;75 M NaCl, 0.075 M sodium citrate), 50 mM sodium 

phosphate (pH 6.8), 0.1% sodium pyrophosphate, 5 x Denhardt's solution, sonicated salmon sperm DNA (50 
ug/ml), 0.1% SDS, and 10% dextran sulfate at 42°C, with washes at 42°C in 0.2 x SSC (sodium chloride/sodium 
citrate) and 50% formamide at 55°C, followed by a high-stringency wash consisting of 0.1 x SSC containing 
EDTA at 55°C. 

20 "Moderately stringent conditions" maybe identified as described by Sambrook et a/., Molecular Cloning: 

A Laboratory Manual , New York: Cold Spring Harbor Press, 1989, and include the use of washing solution and 
hybridization conditions (e.g., temperature, ionic strength and % SDS) less stringent than those described above. 
An example of moderately stringent conditions is overnight incubation at 37°C in a solution comprising: 20% 
formamide, 5 x SSC (150 mM NaCl, 15 mM trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5 x 

25 Denhardt's solution, 10% dextran sulfate, and 20 mg/ml denatured sheared salmon sperm DNA, followed by 

washing the filters in 1 x SSC at about 35°C-50°C. The skilled artisan will recognize how to adjust the 
temperature, ionic strength, etc. as necessary to accommodate factors such as probe length and the like. 

The term "epitope tagged" when used herein refers to a chimeric polypeptide comprising a CXCR4; 
I^minin alpha 4; TIMP1 ; Type IV collagen alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type 

30 I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 

(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; La minin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide fused to a "tag polypeptide". The tag polypeptide 
has enough residues to provide an epitope against which an antibody can be made, yet is short enough such that 

35 it does not interfere with activity of the polypeptide to which it is fused. The tag polypeptide preferably also is 

fairly unique so that the antibody does not substantially cross-react with other epitopes. Suitable tag polypeptides 
generally have at least six amino acid residues and usually between about S and 50 amino acid residues 
(preferably, between about 10 and 20 amino acid residues). 

52 



BNSDOCID: <WO 030328 13A2_I_> 



10 



15 



20 



25 



30 



35 



WO 03/032813 

PCT/US02/33020 

"Active" or •'activity" for the purposes herein refers to fonn(s) of CXCR4; Laminin alpha 4; TTMPl; 
Type IV collagen alpha 1 ; laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type 
VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein 
protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ■ 
Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin l' 
Thrombospondin 4; or CD36 polypeptides which retain a biological and/or an immunological activity/property 
of a native or naturaUy-occurring CXCR4; Laminin alpha 4; TTMPl; Type IV coUagen alpha 1; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, 
wherein "biological" activiry refers to a function (eimermhftitory or stm 

occurring CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin- 
Tl*ombo SP ondm2; TypelcoUag^ 

binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta' 
2; Integnn alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD3 6 polypeptide other than the ability to induce the 
production of an antibody against an antigenic epitope possessed by a a native or naturaUy-occurring CXCR4- 
Lantinm alpha 4; TIMPl; Type IV co^ 

I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stannxocalcin 1; Thrombospondin 4; or CD36 polypeptide and an "inm^unological" activity refers to the ability 
to induce theproductionofan antibody against an antigenic epitope possessed by a native or naturally-occurring 
CXCR4;I*nuninalpha4;TIMPl^ 

2; Type I collagen alpha2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. 

"Biological activity" in the context of an antibody or another antagonist molecule that can be identified 
bythescreeningassaysdisclosedherein (e . g .,an organic or inorganic small molecule, peptide, etc.) is used to refer 
to the ability of such molecules to bind or complex with the polypeptides encoded by die amplified genes 
identified herein, or otherwise interfere with the interaction of the encoded polypeptides with other cellular 
protems or otherwise interfere with the transcription or translation of a CXCR4; Laminin alpha 4; TTMPl • Type 
IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
c*uagenalpha2;TypeVIconag^ 

inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43- Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Larninin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
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4; or CD36 polypeptide. 4< Biological activity" in the context of an agonist molecule that enhances the activity of, 
for example, native anti-angiogenic molecules refers to the ability of such molecules to bind or complex with the 
polypeptides encoded by the amplified genes identified herein or otherwise modify the interaction of the encoded 
polypeptides with other cellular proteins or otherwise enhance the transcription or translation of a TIMP1 or 
thrombospondin 2 polypeptide. A preferred biological activity is growth inhibition of a target tumor cell. 
Another preferred biological activity is cytotoxic activity resulting in the death of the target tumor cell. 

The term "biological activity" in the context of a CXCR4; Laminin alpha 4; TIMP1; Type IV collagen 
alpha 1; laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide means the ability of a CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide to 
induce neoplastic cell growth or uncontrolled cell growth. 

The phrase "immunological activity" means immunological cross-reactivity with at least one epitope of 
a CXCR4; Laniinin alpha 4; TIMP1; Type IV collagen alpha 1; L aminin alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; L aminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. 

"Immunological cross-reactivity" as used herein means that the candidate polypeptide is capable of 
competitively inhibiting the qualitative biological activity of a CXCR4; Laminin alpha 4; TIMP1; Type IV 
collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide having this activity with polyclonal antisera raised against the known active CXCR4; 
Laminin alpha 4; UMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD3 6 polypeptide. Such antisera are prepared in conventional fashion 
by injecting goats or rabbits, for example, subcutaneously with the known active analogue in complete Freund's 
adjuvant, followed by booster intraperitoneal or subcutaneous injection in incomplete Freunds. The 
immunological cross-reactivity preferably is "specific", which means that the binding affinity of the 
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immunologicaUy cross-reactivemolecule (eg., antibody) identified, to the corresponding CXCR4; Lamxnin alpha 
4; TIMP1; Type IV collagen alpha 1; laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen 
alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase- 
cormexin43;TyperVcoUagenah 5 ha2;Con n exin37;EphrinAl;La^ 

1; Thrombospondin 4; or CD36 polypeptide is significantly higher (preferably at least about 2-times, more 
preferably at least about 4-times, even more preferably at least about 8-times, most preferably at least about 10- 
times higher) than the binding affinity of that molecule to any other known native polypeptide. 

The term "antagonist" is used in the broadest sense, and includes any molecule that partially or fully 
blocks, inhibits, or neutralizes a biological activity of a native CXCR4; Laniinin alpha 4; TIMP1; Type IV 
collagen alpha 1; I^nainin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
coUagenalpha2;TypeVI ro Uagenalpha3;I^tentTGFbetabmdmgprotem 

inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 
^orCDSepolypeptidedisclosedherem^ Suitable antagonist molecules 

specifically include antagonist antibodies or antibody fragments, fragments, peptides, small organic molecules, 
anti-sense nucleic acids, etc. Included are methods for identifying antagonists of a CXCR4; laminin alpha 4;' 
TIMPl; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cystemproteaseinMbito^^^ 

43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Tluombospondm4;orCD36polypeptide^ 

in one or more biological activities normally associated with the CXCR4; laminin alpha 4; TIMPl; Type IV 
collagen alpha 1; laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
colla g enalpha2;TypeVIcol^ 

inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide. 

A "small molecule" is defined herein to have a molecular weight below about 500 Daltons. 

"Antibodies" (Abs) and "immunoglobulins" (Igs) are glycoproteins having the same structural 
characteristics. While antibodies exhibit binding specificity to a specific antigen, immunoglobuuns include both 
antibodies and other antibody-like molecules which lack antigen specificity. Polypeptides of the latter kind are 
for example, produced at low levels by the lymph system and at increased levels by myelomas. The term 
"antibody" is usedinthe broadest sense and specifically covers, wimoutlmutation, intact monoclonal antibodies 
polyclonal antibodies, multispecific antibodies (e.g., bispecific antibodies) formed from at least two intact 
antibodies, and antibody fragments so long as they exhibit the desired biological activity. 

Native antibodies" and "native immunoglobulins" are usually heterotetrameric glycoproteins of about 
150,000 daltons, composed of two identical light (L) chains and two identical heavy (H) chains. Each light chain 
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is linked to a heavy chain by one covalent disulfide bond, while the number of disulfide linkages varies among 
the heavy chains of different immunoglobulin isotypes. Each heavy and light chain also has regularly spaced 
intrachain disulfide bridges. Each heavy chain has at one end a variable domain (V„) followed by a number of 
constant domains Each light chain has a variable domain at one end (VJ and a constant domain at its other end; 

5 the constant domain of the light chain is aligned with the first constant domain of the heavy chain, and the light- 

chain variable domain is aligned with the variable domain of the heavy chain. Particular amino acid residues are 
believed to form an interface between the light- and heavy-chain variable domains. 

The term " variable" refers to the fact that certain portions of the variable domains differ extensively in 
sequence among antibodies and are used in the binding and specificity of each particular antibody for its particular 

1 0 antigen. However, the variability is not evenly distributed throughout the variable domains of antibodies. It is 

concentrated in three segments called complementarity-deteranning regions (CDRs) orhypervariable regions both 
in the light-chain and the heavy-chain variable domains. The more highly conserved portions of variable domains 
are called the framework (FR) regions. The variable domains of native heavy and light chains each comprise four 
FR regions, largely adopting a p-sheet configuration, connected by three CDRs, which form loops connecting, and 

15 in some cases forming part of, the p-sheet structure. The CDRs in each chain are held together in close proximity 

by the FR regions and, with the CDRs from the other chain, contribute to the formation of the antigen-binding site 
of antibodies (see Rabat et al, NIHPubl.No.91-3242. Vol. I, pages 647-669 (1991)). The constant domains are 
not involved directiy in binding an antibody to an antigen, but exhibit various effector functions, such as 
participation of the antibody in antibody-dependent cellular toxicity. 

20 The term "hypervariable region" when used herein refers to the amino acid residues of an antibody which 

are responsible for antigen-binding. The hypervariable region comprises amino acid residues from a 
"complementarity determining region" or "CDR" (Le., residues 24-34 (LI), 50-56 (L2) and 89-97 (13) in the light 
chain variable domain and 3 1-35 (HI), 50-65 (H2) and 95-102 (H3) in the heavy chain variable domain; Kabat 
et al , Sequences ofProteins of Immunological Interest 5th Ed. Public Health Service, National Institute ofHealth, 

25 Bethesda, MD. [1991]) and/or those residues from a "hypervariable loop" (i.e., residues 26-32 (LI), 50-52 (L2) 

and 9 1-96 (L3) in the light chain variable domain and 26-32 (HI), 53-55 (H2) and 96-1 01 (H3) in the heavy chain 
variable domain ; Clothia and Lesk, J. MoL Biol.. 196:901-917 [1987]). "Framework" or "FR" residues are those 
variable domain residues other than the hypervariable region residues as herein defined. 

"Antibody fragments M comprise a portion of an intact antibody, preferably the antigen binding or variable 

30 region of the intact antibody. Examples of antibody fragments include Fab, Fab', F(ab') 2 , and Fv fragments; 

diabodies; linear antibodies (Zapata et al, Protein Eng. . 8(101 :1057-1062 [1995]); single-chain antibody 
molecules; and multispecific antibodies formed from antibody fragments. 

Papain digestion of antibodies produces two identical antigen-binding fragments, called "Fab" fragments, 
each with a single antigen-binding site, and a residual "Fc" fragment, whose name reflects its ability to crystallize 

3 5 readily. Pepsin treatment yields an F(ab') 2 fragment that has two antigen-combining sites and is still capable of 

cross-linking antigen. 

"Fv" is the minimum antibody fragment which contains a complete antigen-recognition and -binding site. 
This region consists of a dimer of one heavy- and one light-chain variable domain in tight, non-covalent 
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association. It is in this configuration that the three CDRs of each variable domain interact to define an antigen- 
binding site on the surface of the Vir V L dimer. Collectively, the six CDRs confer antigen-binding specificity to 
the antibody. However, even a single variable domain (or half of anFv comprising only three CDRs specific for 
an antigen) has the ability to recognize and bind antigen, although at a lower affinity than the entire binding site. 

The Fab fragment also contains the constant domain of the light chain and the first constant domain 
(CHI) of the heavy chain. Fab fragments differ from Fab' fragments by the addition of a few residues at the 
carboxy terminus of die heavy chain CHI domain including one or more cysteines from the antibody hinge region. 
Fab^SHismedesignationheremforFab'mwhi^ 

group. F(ab) 2 antibody fragments originally were produced as pairs ofTab' fragments wmch have hmgecystemes 
between them. Other chemical couplings of antibody fragments are also known. 

The "light chains" of antibodies (immunoglobulins) from any vertebrate species can be assigned to one 
of two clearly distinct types, called kappa (k) and lambda (A), based on the amino acid sequences of their constant 
domains. 

Depending on the amino acid sequence of the constant domain of their heavy chains, immunoglobulins 
can be assigned to different classes. There are five major classes of immunoglobulins: IgA, IgD, IgE, IgG and 
IgM, and several of these may be further divided into subclasses (isotypes), e.g., IgGl, IgG2, IgG3, IgG4, igA, 
and IgA2. The heavy-chain constant domains that correspond to the different classes of immunoglobulins are 
called a, 6, e , y, and u, respectively. The subunit structures and three-dimensional configurations of different 
classes of immunoglobulins are well known. 

The term "monoclonal antibody" as used herein refers to an antibody obtained from a population of 
substantially homogeneousantibodies, ie., the individual antibodies comprising ^population are identical except 
for possible naturally occurring mutations that may be present in minor amounts. Monoclonal antibodies are 
mgmyspecific.bemgdirectedagainstasmgleantigenicsite.Furm 

antibody preparations which typically include different antibodies directed against different determinants 
(epitopes), each monoclonal antibody is directed against a single determinant on the antigen. In addition to their 
specxficity, the monoclonal antibodies are advantageous in that they are synthesized by the hybridoma culture 
uncontaminated by other immunoglobulins. The modifier "monoclonal" indicates the character of the antibody 
as being obtained from a substantially homogeneous population of antibodies, and is not to be construed as 
requn^ductionofmeantibodybyanyp^ 

in accordance with the present invention may be made by the hybridoma method first described by Kohler et al 
Niture, 256:495 [1975], or may be made by recombinant DNA methods {see, e.g., U.S. Patent No. 4,816 567)' 
The "monoclonal antibodies" may also be isolated from phage antibody libraries using the techniques described 
mClacks °a«'*'->Njitu^ 

Themonoclonalanti^odiesherem^^ 
aportionoftheheavyand/orUghtchainisidenticalwithor homologous to corresponding sequences in antibodies 
derived from a particular species or belonging to a particular antibody class or subclass, while the remainder of 
the cham(s) is identical with or homologous to corresponding sequences in antibodies derived from another 
species or belonging to another antibody class or subclass, as well as fragments of such antibodies, so long as they 
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exhibit the desired biological activity (U.S. Patent No. 4,816,567; Morrison et al., Proc. Natl. Acad. Sci. USA . 
81:6851-6855 [1984]). 

"Humanized" forms of non-human (e.g. 9 murine) antibodies are chimeric immunoglobulins, 
immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , F(ab , ) 2 or other antigen-binding subsequences 
of antibodies) which contain minimal sequence derived from non-human immunoglobulin. For the most part, 
humanized antibodies are human immunoglobulins (recipient antibody) in which residues from a CDR of the 
recipient are replaced by residues from a CDR of a non-human species (donor antibody) such as mouse, rat or 
rabbit having the desired specificity, affinity, and capacity. In some instances, Fv FR residues of the human 
immunoglobulin are replaced by corresponding non-human residues. Furthermore, humanized antibodies may 
comprise residues which are found neither in the recipient antibody nor in the imported CDR or framework 
sequences. These modifications are made to further refine and maximize antibody performance. In general, the 
humanized antibody will comprise substantially all of at least one, and typically two, variable domains, in which 
all or substantially all of the CDR regions correspond to those of a non-human immunoglobulin and all or 
substantially all of the FR regions are those of a human immunoglobulin sequence. The humanized antibody 
optimally also will comprise at least a portion of an immimoglobulin constant region (Fc), typically that of a 
human immunoglobulin. For further details, see, Jones et al, Nature. 321:522-525 (1986); Reichmann et al, 
Nature, 332:323-329 [1988]; and Presta, Curr. Op. Struct. Biol.. 2:593-596 (1992). The humanized antibody 
includes a PRIMATTZED™ antibody wherein the antigen-binding region of the antibody is derived from an 
antibody produced by immunizing macaque monkeys with the antigen of interest 

"Single-chain Fv" or "sFv" antibody fragments comprise the V H and V L domains of antibody, wherein 
these domains are present in a single polypeptide chain. Preferably, the Fv polypeptide further comprises a 
polypeptide linker between the V H and V L domains which enables the sFv to form the desired structure for antigen 
binding. For a review of sF v see Pluckthun in The Pharmacology of Monoclonal Antibodies, vol. 113,Rosenburg 
and Moore eds., Springer-Verlag, New York, pp. 269-315 (1994). 

The term "diabodies" refers to small antibody fragments with two antigen-binding sites, which fragments 
comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (VJ in the same 
polypeptide chain (V H - VJ. By using a linker that is too short to allow pairing between the two domains on the 
same chain, the domains are forced to pair with the complementary domains of another chain and create two 
antigen-binding sites. Diabodies are described more fully in, for example, EP 404,097; WO 93/11161; and 
Hollinger et al, Proc. Natl. Acad. Sci. USA. 90 :6444-6443 (1993). 

An "isolated" antibody is one which has been identified and separated and/or recovered from a 
component of its natural environment. Contaminant components of its natural environment are materials which 
would interfere with diagnostic or therapeutic uses for the antibody, and may include enzymes, hormones, and 
other proteinaceous or nonproteinaceous solutes. In preferred embodiments, the antibody will be purified (1) to 
greater than 95% by weight of antibody as determined by the Lowry method, and most preferably more than 99% 
by weight, (2) to a degree sufficient to obtain at least 15 residues of N-terminal or internal amino acid sequence 
by use of a spinning cup sequenator, or (3) to homogeneity by SDS-PAGE under reducing or nonreducing 
conditions using Coomassie blue or, preferably, silver stain. Isolated antibody includes the antibody in situ within 
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recombinant cells since at least one component of the antibody's natural environment will not be present. 
Ordinarily, however, isolated antibody will be prepared by at least one purification step. 

The word "label" when used herein refers to a detectable compound or composition which is conjugated 
directly or indirectly to the antibody so as to generate a "labeled" antibody. The label may be detectable by itself 
(e.g., radioisotope labels or fluorescent labels) or, in the case of an enzymatic label, may catalyze chemical 
alteration of a substrate compound or composition which is detectable. Radionuclides that can serve as detectable 
kbekmclude,forexample,I-m 

label may also be a non-detectable entity such as a toxin. 

By "solid phase" is meant a non-aqueous matrix to which the antibody of the present invention can 
adhere. Examples of solid phases encompassed herein include those formed partially or entirely of glass (eg., 
controlled pore glass), polysaccharides (e.g., agarose), polyacrylamides, polystyrene, polyvinyl alcohol and 
silicones. In certain embodiments, depending on the context, the solid phase can comprise the well of an assay 
plate; in others it is a purification column (e.g., an affinity chromatography column). This term also includes a 
discontinuous solid phase of discrete particles, such as those described in U.S. Patent No. 4,275,149. 

A "liposome" is a small vesicle composed of various types of lipids, phospholipids and/or surfactant 
which is useful for delivery of a drug (such as a CXCR4; I^rninin alpha 4; TIMP1; Type IV collagen alpha 1; 
I^minin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type' 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide or antibody thereto and, optionaUy, a chemomerepeutic agent) to a mammal. The components of the 
hposomeareconmiomyaiiangedmab^ 

As used herein, the term "immunoadhesin" designates antibody-like molecules which combine the 
binding specificity of a heterologous protein (an "adhesin") with the effector functions of immunoglobulin 
constant domains. StmcturaUy, me inimunoadhesins comprise a msion of an ammo acM 

binding specificity which is other than the antigen recognition and binding site of an antibody (i.e., is 
"heterologous"), and an immunoglobulin constant domain sequence. The adhesin part of an immunoadhesin 
molecule typically is a contiguous amino acid sequence comprising at least the binding site of a receptor or a 
ligand. The immunoglobulin constant domain sequence in the immunoadhesin may be obtained from any 
immunoglobulin, such as IgG-1, IgG-2, IgG-3, or IgG-4 subtypes, IgA (including IgA-1 and IgA-2), IgE, IgD or 
IgM. 



L Methods of the Invention 

To carry out the methods of the invention, it may be useful to prepare native polypeptide sequences or 
35 variants of the genes of interest as well as antibodies. The native polypeptide sequences are disclosed in the 

GenBank accession number, listed in Table 3 . Non-limiting procedures useful for canying out the invention are 
provided below. 
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A. Aminoacid sequence variants of the polypeptides of interest: Where variants are contemplated 

of the polypeptides of interest or antibodies that bind to them, conservative amino acid substitutions of interest 
are shown in Table 2 under the heading of preferred substitutions. If such substitutions result in a change in 
biological activity, then more substantial changes, denorninated exemplary substitutions in Table 2, or as further 
described below in reference to amino acid classes, are introduced and the products screened. 

Table 2 



Original Exemplary 



Preferred 



Residue 



Substitutions Substitutions 



ala 
thr 
ser 



Ala (A) val;leu;ile val 

Arg (R) lys; gin; asn lys 

Asn (N) gin; his; lys; arg ghi 

Asp (D) glu glu 

Cys (C) ser ser 

Gin (Q) asn asn 

Glu (E) asp as P 

Gly (G) pro; ala *** 

His (H) asn; gin; lys; arg arg 

He (i) leu; val; met; ala; phe: 

norleucine l eu 

L eu (L) norleucine; ile; val; 

met; ala; phe *le 

Lys (K) arg; gin; asn arg 

Met (M) leu; phe; ile J eu 

Phe (F) leu; val; ile; ala; tyr leu 

Pro(P) ala 
Ser(S) thr 
Thr (T) ser 

Tip (W) tyr, phe tyr 

Tyr(Y) trp; phe; thr; ser pne 

Val (V) ile; leu; met; phe; 

ala; norleucine leu 

Substantial modifications in function or immunological identity of the polypeptide are accomplished by 
selecting substitutions that differ significantly in their effect on maintaining (a) the structure of the polypeptide 
backbone in the area of the substitution, for example, as a sheet or helical conformation, (b) the charge or 
hydrophobicity of the molecule at the target site, or (c) the bulk of the side chain. Naturally occurring residues 
are divided into groups based on common side-chain properties: 

(1) hydrophobic: norleucine, met, ala, val, leu, ile; 

(2) neutral hydrophilic: cys, ser, thr; 

(3) acidic: asp, glu; 

(4) basic: asn, gin, his, lys, arg; 

(5) residues that influence chain orientation: gly, pro; and 

(6) aromatic: trp, tyr, phe. 
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Non-conservative substitutions will entail exchanging a member ofoneofthese classes for ano^ 
Such substituted residues also may be introduced mto the conservative su^^ 
the remaining (non-conserved) sites. 

The variations can be made using methods known in the art such as ohgonucleotide-mediated (site- 
directed) mutagenesis, alanine scanning, and PCR mutagenesis. Site-directed mutagenesis [Carter et al Nucl 
ACidsRCS - 11:433 1 (1986 >' *** et Nucl. Acids Res., 10:6487 (1987)], cassette mutagenesis [Wells et al., 
g£Bg,34:3 15 (1985)], restriction selection mutagenesis [Wells etaL. Phjlos/Traas B Soc. London Ser a 317,-415 
(1986)] or other known techniques can be performed on the cloned DNA to produce the variant DNA. 

Scanning amino acid analysis can also be employed to identify one or more amino acids along a 
contiguous sequence. Among the preferred scanning amino acids are relatively smaU, neutral amino acids. Such 
amino acids include alanine, glycine, serine, and cysteine. Alanine is typically a preferred scanning amino acid 
among this group because it eliminates the side-chain beyond the beta-carbon and is less likely to alter the main- 
chain conformation of the variant [Cunningham and Wells, Science . 244: 1081-1085 (1989)]. Alanine is also 
typically preferred because it is the most common amino acid. Further, it is frequently found in both buried and 
«P°^P°*tions[Creighton, 

If alanine substitution does not yield adequate amounts of variant, an isoteric amino acid can be used. 

Another type of modification of CXCR4; Laminin alpha 4; TIMP1 ; Type IV collagen alpha 1 ; Laminin 
alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4- or CD36 
polypeptide comprises linking the CXCR4; laminin alpha 4; ITMPl; Type IV collagen alpha 1; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37;EphrmAl;Lamimnteta2;mt eg rmal P hal;Stannio M lcm 

of a variety of nonproteinaceous polymers, e.g., polyethylene glycol (PEG), polypropylene glycol, or 
polyoxyalkylenes, in the manner set forth in U.S. Patent Nos. 4,640,835; 4,496,689; 4,301,144; 4 670 417- 
4,791,192 or 4,179,337. ' ' 

The CXCR4; laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin- 
Tlm,mbospondm2;TypeIcoUa g enalpha2;TypeVIcoUagenalpha2;TypeVI 

binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta^ 
2; Integrm alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 of thepresent invention may also be modified 
in a way to form a chimeric molecule comprising CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha V 
Lammm alpha 3 ; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2" Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protem (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
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Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 fused 
to another, heterologous polypeptide or amino acid sequence. 

In one embodiment, such a chimeric molecule comprises a fusion of the CXCR4; Laminin alpha 4; 
TTMP1; Type IV collagen alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 
5 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 

cystemprotease inhibitor heatskockprotem^ 

43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 with a tag polypeptide which provides an epitope to which an anti-tag antibody can 
selectively bind. The epitope tag is generally placed at the amino- or carboxyl-terminus of the CXCR4; L am i nin 
10 alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I 

collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laniinin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36. The presence of such epitope-tagged forms of the CXCR4; 
15 Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laniinin alpha 3; Adrenomedullin; Thrombospondin 2; Type 

I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; lami ni n beta 2; Integrin alpha 
1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 can be detected using an antibody against the tag polypeptide. 
20 Also, provision of the epitope tag enables the CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; 

Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha I; Stanniocalcin 1; Thrombospondin 4; or CD36 to be 
25 readily purified by affinity purification using an anti-tag antibody or another type of affinity matrix that binds to 

the epitope tag. Various tag polypeptides and their respective antibodies are well known in the art. Examples 
include poly-histidine (poly-His) or poly-histidine-glycine (poly-His-gly) tags; the flu HA tag polypeptide and 
its antibody 12CA5 [Field et aL, MoL Cell. Biol.. 8:2159-2165 (1988)]; the c-myc tag and the 8F9, 3C7, 6E10, 
G4, B7 and 9E10 antibodies thereto [Evan et al., Molecular and Cellular Bioloev. 5:3610-3616 (1985)]; and the 
30 Herpes Simplex virus glycoproteinD (gD) tag and its antibody [Paborsky et al., Protein Engineering , 3££l:547-553 

(1990)]. Other tag polypeptides include the Flag-peptide [Hopp et al., BioTechnology, 6: 1204- 12 10 (1988)]; the 
KT3 epitope peptide [Martin et al., Science , 255:192-194 (1992)]; an a-tubulin epitope peptide [Skinner et al., L 
Biol. Chem.. 266_:15163-15166 (1991)]; and the T7 gene 10 protein peptide tag [Lutz-Freyermuth et al., Proc, 
Nad. Acad. Sci. USA , 82:6393-6397 (1990)]. 
35 in an alternative embodiment, the chimeric molecule may comprise a fusion of the CXCR4; La minin 

alpha 4; TIMP1; Type IV collagen alpha 1; Taminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
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2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin4; or CD36 sequence, or portions thereof; may be produced 
by direct peptide synthesis using solid-phase techniques [see, e.g., Stewart et al., Solid-Phase Pentide Synthesis 
W.H. Freeman Co., San Francisco, CA (1969); Meirifield, J. Am. Chenv .W 85:2149-2154 (1963)]. In vitro 
protein synthesis may be performed using manual techniques or by automation. Automated synthesis may be 
accomplished, for instance, using an Applied Biosystems Peptide Synthesizer (Foster City, CA) using 
manufacturer's instructions. Various portions of the CXCR4; Laminin alpha 4; TIMPI ; Type IV collagen alpha 
1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; 
Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease mhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al ; laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 may 
be chemically synthesized separately and combined using chemical or enzymatic methods to produce the full- 
length CXCR4; Laminin alpha 4; TTMP1; Type TV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36. 

C - Isolation of DNA Encoding a CXCR4: Tam j nin alpha 4- TIMPi; Tvne TV collagen aloha 1 : 

Laminin alpha 3; Adrenomedullin; Thrombospondin 2: Type I coIW q a l Dha 2: TW VT co 1l age n alnha 1: TW 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2V Serin. or cvs t e in nm^ inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxo P 1m*rate 5-dioxvpenas e : connexin 4V Type TV enliven alp h, 9; 
Connexin 37; Ephrin Al: Taminin beta 2; Tntegrin aloha 1: Sta n niocalcin 1- Thrpmbosnondin 4- or rm* 
Polypeptide 

DNA encoding CXCR4; Laminin ^pha 4; -tb^. Xype w coUagen alpha J; ^ y 

Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin' 
Al; I^ninin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 may be obtained from a 
cDNA library prepared from tissue believed to possess the CXCR4; Laminin alpha 4; TIMPI; Type TV collagen 
alpha 1; Laminin alpha 3; Adrenomedullin; Tlirombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
mRNA and to express it at a detectable level. Accordingly, human CXCR4; human I^mmin alpha 4; human 
TIMPI; human Type IV collagen alpha 1; human Laminin alpha 3; human Adrenomedullin; human 
Thrombospondin 2; human Type I collagen alpha 2; human Type VI collagen alpha 2; human Type VI collagen 
alpha 3; human Latent TGFbeta binding protein 2 (human LTBP2); human Serine or cystein protease inhibitor 
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heatshockprotein (human HSP47); human Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; human connexin 
43; human Type IV collagen alpha 2; human Connexin 37; human Ephrin Al; human Laniinin beta 2; human 
Integrin alpha 1; human Stanniocalcin 1; human Thrombospondin 4; or human CD36 DNA can be conveniently 
obtained from a cDNA library prepared from human tissue, such as described in the Examples. CXCR4-; Larnmin 
alpha 4-; TIMP1-; Type IV collagen alpha 1-; Lantinin alpha 3-; Adrenomedullin-; Thrombospondin 2-; Type I 
collagen alpha 2-; Type VI collagen alpha 2-; Type VI collagen alpha 3-; Latent TGFbeta binding protein 2 
(LTBP2)-; Serine or cystein protease inhibitor heat shock protein (HSP47)-; Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase-; connexin 43-; Type IV collagen alpha 2-; Connexin 37-; Ephrin A1-; I^minin beta 2-; Integrin 
alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding gene may also be obtained from a genomic 
library or by oligonucleotide synthesis. 

Libraries can be screened with probes (such as antibodies to the CXCR4; Laminin alpha 4; TIMP1 ; Type 
IV collagen alpha 1; Laniinin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpba3; Latent TGFbetabmdmgprotein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; I^inin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide, or oligonucleotides of at least about 20-80 bases) designed to identify the gene of interest 
or the protein encoded by it Screening the cDNA or genomic library with the selected probe may be conducted 
using standard procedures, such as described in Sambrook et al., Molecular Ginning: A Laboratory M«n,,„l (New 
York: Cold Spring Harbor Laboratory Press, 1989). An alternative means to isolate the gene encoding PR0381 , 
PR01269, PRO1410, PR01755, PRO1780, PR01788, PR03434, PR01927, PR03567, PR01295, PRC-1293, 

PRO1303,PRO4344,PRO43M,PRO4397,PRO4407,PRO1555,PRO1096,PRO2038orPRO2262i S tousePCR 
methodology [Sambrook etaL,^r fl ;Dieffenbachetal.. PCR Primer: AI J1 k m f n7 Mam , 3lr ^c r .. rMnr 
Laboratory Press, 1995)]. 

The Examples below describe techniques for screening a cDNA library. The oligonucleotide sequences 
selected as probes should be of sufficient length and sufficiently unambiguous that false positives are minimized. 
The oligonucleotide is preferably labeled such that it can be detected upon hybridization to DNA in the library 
being screened. Methods of labeling are well known in the art, and include the use of radiolabels like ^-labeled 
ATP, biotinylation or enzyme labeling. Hybridization conditions, including moderate stringency and high 
stringency, are provided in Sambrook et al., supra. 

Sequences identified in such library screening methods can be compared and aligned to other known 
sequences deposited and available in public databases such as GenBank or other private sequence databases. 
Sequence identity (at either the amino acid or nucleotide level) within defined regions of the molecule or across 
the full-length sequence can be determined using methods known in the art and as described herein. 

Nucleic acid having protein coding sequence may be obtained by screening selected cDNA or genomic 
libraries using the deduced amino acid sequence disclosed herein for the first time, and, if necessary, using 
conventional primer extension procedures as described in Sambrook et al., supra, to detect precursors and 
processing intermediates of mRNA that may not have been reverse-transcribed into cDNA 
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D. Selection and Transformation of Host Cells 

Host cells are transfected or transformed with expression or cloning vectors described herein for CXCR4 ; 
Laminin alpha 4; TTMP 1 ; Type IV collagen alpha 1 ; laminm alpha 3 ; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
5 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 

dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; L aminin beta 2; Integrin alpha 
1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 production and cultured in conventional nutrient media modified 
as appropriate for inducing promoters, selecting transformants, or amplifying the genes encoding the desired 
sequences. The culture conditions, such as media, temperature, pH and the like, can be selected by the skilled 

1 0 artisan without undue experimentation. In general, principles, protocols, and practical techniques for maximizing 

the productivity of cell cultures can be found in Mammalia n Cell Biotec hnology: a Practical Approach, M. Butler, 
ed. (IRL Press, 1991) and Sambrook et aL, supra. 

Methods of eukaryotic cell transfection and prokaryotic cell transformation are known to the ordinarily 
skilled artisan, for example, CaCl 2 , CaP0 4 , liposome-mediated and electroporation. Depending on the host cell 

15 used, transformation is performed using standard techniques appropriate to such cells. The calcium treatment 

employing calcium chloride, as described in Sambrook et al., supra, or electroporation is generally used for 
prokaryotes. Infection with Agrobacterium tumefaciens is used for transformation of certain plant cells, as 
described by Shaw et al., Gene, 23 :3 15 (1983) and WO 89/05859 published 29 June 1989. For mammalian cells 
without such cell walls, the calcium phosphate precipitation method of Graham and van der Eb, Virology, 52:456- 

20 457 (1978) can be employed. General aspects of mammalian cell host system transfections have been described 

in U.S. Patent No. 4,399,2 1 6. Transformations into yeast are typically carried out according to the method of Van 
Solingen et al., J.Bact. 130:946 (1977) and Hsiao et al., Proc. Natl. Acad. Sci. (USA) . 76:3829 (1979). However, 
other methods for introducing DNA into cells, such as by nuclear microinjection, electroporation, bacterial 
protoplast fusion with intact cells, or polycations, e.g., polybrene, polyonuthine, may also be used. For various 

25 techniques for transforming mammalian cells, see, Keown et al., Methods in Enzymology, 185:527-537 (1990) 

and Mansour et al., Nature. 336:348-352 (1988). 

Suitable host cells for cloning or expressing the DNA in the vectors herein include prokaryote, yeast, or 
higher eukaryote cells. Suitable prokaryotes include but are not limited to eubacteria, such as Gram-negative or 
Gram-positive organisms, for example, Enterobacteriaceae such as E. coli. Various E. coli strains are publicly 

30 aV auable,suchas£.co/z^ 

(ATCC 27325) and E. coli strain K5 772 (ATCC 53,635). Other suitable prokaryotic host cells include 
Enterobacteriaceae such as Escherichia, e.g.,£. coli, Enterobacter, Erwinia, Klebsiella, Proteus, Salmonella, e.g., 
Salmonella typhimurium, Serratia, e.g., Serratia marcescans, and Shigella, as well as Bacilli such as B. subtilis 
andB. licheniformis (e.g.,B. kchenifonnis41P disclosed inDD 266,7 lOpublished 12 April 1989), Pseudomonas 

35 such as P. aeruginosa, and Streptomyces. These examples are illustrative rather than limiting. Strain W3 1 10 is 

one particularly preferred host or parent host because it is a common host strain for recombinant DNA product 
fermentations. Preferably, the host cell secretes minimal amounts of proteolytic enzymes. For example, strain 
W3 1 10 may be modified to effect a genetic mutation in the genes encoding proteins endogenous to the host, with 
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examples of such hosts including E. coli W3110 strain 1A2, which has the complete genotype tonA • E coli 
W3110 strain 9E4, which has the complete genotype tonA ptr3; E. coli W31 10 strain 27C7 (ATCC 5< 244) 
which has the complete genotype tonA ptr3phoAE15 (argF-lac)169 degP ompT kan r ; E. coh W3 110 strain 
37D6, which has the complete genotype tonA ptr3 phoA E15 (argF-lac)169 degP ompT rbs7 ilvG kan" E coli 
W3110strain40B4, which is ^ 37D6 wim a non-kanamycm resistant degP deletion mutation; and an E coh 
stram having mutant periplasmic protease disclosed in U.S. Patent No. 4,946,783 issued 7 August 1990 
Alternatively, in vitro methods of cloning, e.g., PGR or other nucleic acid polymerase reactions, are suitable. 

In addition to prokaryotes, eukaryotic microbes such as filamentous fungi or yeast are suitable cloning 
or expression hosts for CXCR4-; i^minin alpha 4-; TTMP1-; Type IV collagen alpha 1-; I^inin alpha 3- 
Adrenomedullin-; Thrombospondin 2-; Type I collagen alpha 2-; Type VI collagen alpha 2-; Type VI collagen 
alpha 3-; Latent TGFbeta binding protein 2 (LTBP2)-; Serine or cystein protease inhibitor heat shock protein 
(HSP47)sProconagen-ly S me,2-oxogluta^^ 

37-; Ephrin A1-; Laminin beta 2-; Integrin alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding 
vectors. Saccharomyces cerevisiae is a commonly used lower eukaryotic host microorganism. Others include 
Sclnzosaccharomyces pombe (Beach and Nurse, Nature, 290: 140 [1981]; EP 139,383 published 2 May 1985)- 
Kluyveromyces hosts (U.S. Patent No. 4,943,529; Fleer et al., EJoZI^ 

K. lactis (MW98-8C, CBS683, CBS4574; Louvencourt et al., J. Bacterid 722 [1983]), K. fragilis (ATCC 
12,424), K. bulgaricus (ATCC 16,045), K. wickeramii (ATCC 24,178), K. waltu (ATCC 56,500) K. 
drosophilarum (ATCC 36,906; Vanden Berg et aL, Bio/Technology, 8:135 (1990)), K . thermotolerans, and K. 
mamanus; yarrowia (EP 402,226); Pichia pastoris (EP 1 83,070; Sreekrishna et al., J. Basic M,^, m265 . 
278 [1988]); Candida; Trichoderma reesia (EP 244,234); Neurospora crassa (Case et al., Proc. Natl , L ggj 
USA, 76:5259-5263 [1979]); Schwanniomyces such as Schwanruomyces occidentalis (EP 394,538 published 3 1 
October 1990); and filamentous fungi such as, e.g., Neurospora, Penicilhum, Tolypocladium (WO 91/00357 
pubhshed 10 January 1991), and Aspergillus hosts such as A. nidulans (Ballance et al., Biochem. Birmhvs Roc 
C^m^ II 2:284-289[1983];Tnbumetal.,^,26:205.22^ [1983]; Yeltonetal.. Proc. Natl, ** rrc. ' 
81:1470-1474 [1984]) and A. niger (Kelly and Hynes, EMBOJ., 4:475-479 [1985]). Methylotropic yeasts are 
surtable herein and include, but are not limited to> yeast capable of growth on methanol selected from the genera 
consrstmg of Hansenula, Candida, Kloeckera, Pichia, Saccharomyces, Torulopsis, and Rhodotorula. A list of 
specrfic species that are exemplary of this class of yeasts may be found in C. Anthony, The Bioch^ 
Methvlotmphc 269 (1 982). 

Suitable host cells for the expression of glycosylated CXCR4; Larninin alpha 4; TIMP1- Type IV 
collagen alpha 1; Larninin ai pha 3. Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2- Type VI 
coUagenalplra2;TypeVIcollagenal P ha3;LatentTGFbetabmdmgp 
mmbrtorheatshockprotem^^Procollagen-lysme^-oxoglutamte 

collagen alpha 2; Connexin 37; Ephrin Al; Lannnin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 are derived from multicellular organisms. Examples of invertebrate cells include insect cells such as 
DrosophilaS2andSpodopteraS e ,asweUasplant cells. Examples of useful mammalian host cell hues include 
Chmese hamster ovary (CHO) and COS cells. More specific examples include monkey kidney CV1 line 
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transformed by SV40 (COS-7, ATCC CRL 1651); human embryonic kidney line (293 or 293 cells subcloned for 
growth in suspension culture, Graham et aL, J. Gen Virol., 36:59 (1977)); Chinese hamster ovary cellsADHFR 
(CHO), Urlaub and Chasin, Proc. Natl. Acad. Sci. USA. 77:4216 (1980)); mouse Sertoli cells (TM4, Mather, BioL 
Reprod.. 23:243-25 1 (1980)); human lung cells (W138, ATCC CCL 75); human hver cells (Hep G2, HB 8065); 
and mouse mammary tumor (MMT 060562, ATCC CCL51). The selection of the appropriate host cell is deemed 
to be within the skill in the art 



R Selection and Use of a Replicable Vector 

The nucleic acid (e.g., cDNA or genomic DNA) encoding CXCR4; L arninin alpha 4; TTMP1; Type IV 

10 collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 

collagen alpha 2; Type VI collagen alpha3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Uminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 may be inserted into a replicable vector for cloning (amplification of the DNA) or for expression. 

1 5 Various vectors are publicly available. The vector may, for example, be in the form of a plasmid, cosmid, viral 

particle, or phage. The appropriate nucleic acid sequence may be inserted into the vector by a variety of 
procedures. In general, DNA is inserted into an appropriate restriction endonuclease site(s) using techniques 
known in the art Vector components generally include, but are not limited to, one or more of a signal sequence, 
an origin of replication, one or more marker genes, an enhancer element, a promoter, and a transcription 

20 termination sequence. Construction of suitable vectors containing one or more of these components employs 

standard ligation techniques which are known to the skilled artisan. 

The CXCR4; laminin alpha 4; TIMP1; Type IV collagen alpha 1; La mi n in alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 

25 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 

2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 may be produced recombinantly not only 
directly, but also as a fusion polypeptide with a heterologous polypeptide, which may be a signal sequence or other 
polypeptide having a specific cleavage site at the N-terminus of the mature protein or polypeptide. In general, 
the signal sequence may be a component of the vector, or it may be a part of the CXCR4-; Lamin in alpha 4-; 

30 TTMP1-; Type IV coDagen alpha 1-; T^minin alpha 3-; Adrenomedullin-; Thrombospondin 2-; Type I collagen 

alpha 2-; Type VI collagen alpha 2-; Type VI collagen alpha 3-; Latent TGFbeta binding protein 2 (LTBP2)-; 
Serine or cystein protease inhibitor heat shock protein (HSP47)-; Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase-; connexin 43-; Type IV collagen alpha 2-; Connexin 37-; Ephrin A1-; La mi n i n beta 2-; Integrin 
alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding DNA that is inserted into the vector. The 

35 signal sequence may be a prokaryotic signal sequence selected, for example, from the group of the alkaline 

phosphatase, penicillinase, lpp, or heat-stable enterotoxin II leaders. For yeast secretion the signal sequence may 
be, e.g., the yeast invertase leader, alpha factor leader (including Saccharomyces and Kluyveromyces a-factor 
leaders, the latter described in U.S. Patent No. 5,010,182), or acid phosphatase leader, the C. albicans 
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glucoa my laselead e r( E P362,179published4Apnl 1 990),o r tbe signal described in WO 90/13646 published 15 
Novembers. m mammalian cell expression, mammalian signal sequences may be used to direct secretion of 
the protem, such as signal sequences from secreted polypeptides of the same or related species, as well as viral 
secretory leaders. 

Both expression and cloning vectors contain a nucleic acid sequence that enables the vector to replicate 
m one or more selected host cells. Such sequences are well known for a variety of bacteria, yeast, and viruses 
The ongin of replication from the pl asmid P BR322 is suitable for most Gram-negative bacteria, the 2u plasmid 
ongm * suitable for yeast, and various viral origins (S V40, polyoma, adenovirus, VS V or BPV) are useful for 
cloning vectors in mammalia ce lis. 

Expression and cloning vectors will typically contain a selection gene, also termed a selectable marker 
Typxcal selection genes encode proteins that (a) confer resistance to antibiotics or other toxins, e g anrpiciUin 
neomycin, methotrexate, or tetracyclic, (b) complement auxotrophic deficiencies, or (c) supply critical nutrients 
not available from complex media, e.g., the gene encoding D-alanine racemase for Bacilli. 

An example of suitable selectable markers for mammalian cells are those that enable the identification 
of cells competent to take up the CXCR4-; Laminin alpha 4-; TIMP1-; Type IV collagen alpha 1 -; Laminin alpha 
SsAclrenomedullmsThrom^^ 

akha 3 S Latent TGFbeta binding protein 2 (LTBP2)-; Serine or cystein protease inhibitor heat shock protein 
^P47>;Procollagen-^ 

37-; Ephnn A1-; I^ninin beta 2-; Integrin alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding 
nucleic acid, such as DHFR or thymidine kinase. An appropriate host cell when wild-type DHFR is employed 
is the CHO cell line deficient in DHFR activity, prepared and propagated as described by Urlaub et al.. Proc Natl 
MMJ&JJSA, 77:4216(1980). A suitable selection gene for use in yeast is the tipl gene present in!^ 
Pfesnrid^rstm^ 

Gene, 10:157(1980)]. Thetrpl gene provides a selection marker for a mutant strain of yeast lacking the abili J 
to grow m tryptophan, for example, ATCC No. 44076 or PEP4-1 [Jones, Genetic. 85: 12 (1977)] 

Expression and cloning vectors usually contain a promoter operably linked to the CXCR4-; laminin 
alpha 4-; TIMP1-; Type IV collagen alpha 1-; laminin alpha 3-; Adrenomedullin-; Thrombospondin 2- Type I 

Z^Z T- 2 ' ; Type ™ collagen aIpha 2s Type y colIasen dpha 3 -= i — TGFb - — i ^ 

^TBP2>; Senne or cystein protease inhibitor heat shock protein (HSP47)-; Procollagen-lysine, 2-oxoglutarate 

alpha 1-; Stanniocalcin 1-; Thrombospondin 4-; or CD36-encoding nucleic acid sequence to direct mRNA 
synthesis. Promoters recognized by a variety of potential host cells are well known. Promoters suitable for use 
wuh prokaryotic hosts include the p-lactamase and lactose promoter systems [Chang et aL, Nat^, 275: ol5 
1978); Goeddel et al., N^, 281:544 (1979)], alkaline phosphatase, a tryptophan (Up) promoter system 
fGoeddel.Nu.l^^ 

et aL, Proc. Natl. Acad Sri 80:21-25 (1983)]. Promoters for use in bacterial systems also will contain a 
TV collagen alpha 1; I^ninin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2- Type VI 
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collagen alpha 2 ; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al ; T^rninm beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 
4; or CD36. 

Examples of suitable promoting sequences for use with yeast hosts include the promoters for 3- 
phosphoglycerate kinase [Hitzeman et al., J. Biol Chem.. 255:2073 (1980)] or other glycolytic enzymes [Hess 
et al., J. Adv. Enzyme Reg.. 7:149 (1968); Holland, Biochemistry. 17:4900 (1978)], such as enolase, 
glyceraldehyde-3-phosphate dehydrogenase, hexokinase, pyruvate decarboxylase, phosphofructokinase, glucose- 
6-phosphate isomerase, 3 -phosphoglycerate mutase, pyruvate kinase, triosephosphate isomerase, phosphoglucose 
isomerase, and glucokinase. 

Other yeast promoters, which are inducible promoters having the additional advantage of transcription 
controlled by growth conditions, are the promoter regions for alcohol dehydrogenase 2, isocytochrome C, acid 
phosphatase, degradative enzymes associated with nitrogen metabolism, metallothionein, glyceraldehyde-3- 
phosphate dehydrogenase, and enzymes responsible for maltose and galactose utilization. Suitable vectors and 
promoters for use in yeast expression are further described in EP 73,657. 

CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2 ; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 transcription from vectors in mammalian host 
cells is controlled, for example, by promoters obtained from the genomes of viruses such as polyoma virus, 
fowlpox virus (UK 2,2 1 1 ,504 published 5 July 1 989), adenovirus (such as Adenovirus 2), bovine papilloma virus, 
avian sarcoma virus, cytomegalovirus, a retrovirus, hepatitis-B virus and Simian Virus 40 (SV40), from 
heterologous mammalian promoters, e.g., the actin promoter or an immunoglobulin promoter, and from heat-shock 
promoters, provided such promoters are compatible with the host cell systems. 

Transcription of a DNA encoding the CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; 
La minin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 by 
higher eukaryotes may be increased by inserting an enhancer sequence into the vector. Enhancers are cis-acting 
elements of DNA, usually about from 10 to 300 bp, that act on a promoter to increase its transcription. Many 
enhancer sequences are now known from mammalian genes (globin, elastase, albumin, a-fetoprotein, and insulin). 
Typically, however, one will use an enhancer from a eukaryotic cell virus. Examples include the S V40 enhancer 
on the late side of the replication origin (bp 1 00-270), the cytomegalovirus early promoter enhancer, the polyoma 
enhancer on the late side of the replication origin, and adenovirus enhancers. The enhancer may be spliced into 
the vector at a position 5' or 3 f to the CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
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alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shook protein 

(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 

37 ; E P^Al;I*mimnbeta2;mtegr^ 

but is preferably located at a site 5' from the promoter. 

Expression vectors used in eukaryotic host cells (yeast, fungi, insect, plant, animal, human, or nucleated 
cellsf^omermuluceHularor^^ 

and for stabilizing the mRNA. Such sequences ate commonly available from the 5' and, occasionally 3' 
untranslated regions of eukaryotic or viral DNAs or cDNAs. These regions contain nucleotide segments' 
transcribed as polyadenylated fragments in the untranslated portion of the mRNA encoding CXCR4- I^uninin 
alpha 4; TIMP1; Type IV collagen alpha 1; I^minm alpha 3; Adrenomedullin; Thrombospondin 2- Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Lamrn^ beta 2; ^ 
1; Stanmocalcin 1; Thrombospondin 4; or CD36. 

Still other methods, vectors, and host cells suitable for adaptation to the synthesis of CXCR4; I^minin 
alpha 4; TIMP1; Type IV collagen alpha 1; Larrurun alpha 3; Adrenomedullin; Thrombospondin 2- Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
CLTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
droxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; I^minin beta 2; Integrin alpha 
1 ; Stanmocalcin 1; Thrombospondin 4; or CD36 in recombinant vertebrate cell culture are described in Gething 
et al., Nature, 293:620-625 (1981); Mantei et al., Nature, 2H:4(M6 (1979); EP 1 17,060; and EP 1 17,058. 

R Detecting Gene Amplific ation/Expression 

Gene amplification and/or expression may be measured in a sample directly, for example by 
conventional Southern blotting, Northern blotting to quantitate the transcription of mRNA [Thomas, Proc N„t, 
AC3d - ^ 5201 -*205 (1980)], dot blotting (DNA analysis), or in situ hybridization, using an 

appropnatelylabeledprobe,basedon* 

that can recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplex* 
or DNA-protein duplexes. The antibodies in turn may be labeled and the assay may be carried out where the 

duplex rsboundtoasurface, so thatupon the fonnaticmofduplex on me surface, me presence of antibody bound 
to the duplex can be detected 

Gene expression, alternatively, may be measured by immunological methods, such as 
unmunohistochemical staining of cells or tissue sections and assay of cell culture or body fluids, to quantitate 
directly the expression of gene product Antibodies useful for immunohistochemical staining and/or assay of 
sample fluids may be either monoclonal or polyclonal, and may be prepared in any mammal. Conveniently the 
^bomesmaybepreparedagainstanative sequence CXCK4-,l^^ 4;T ^ l;T ^ w 
l; Lamrmn alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2- 
Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
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shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide or against a synthetic peptide based on the DNA sequences provided herein or against an exogenous 
sequence fused to CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; T^minin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VT collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al ; laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD3 6 DNA and encoding a specific 
antibody epitope. 

G. Purification of Polypeptide 

Forms of CXCR4; La mi n in alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; La m inin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 may be recovered from 
culture medium or from host cell lysates. If membrane-bound, it can be released from the membrane using a 
suitable detergent solution (e.g., Triton-X 100) or by enzymatic cleavage. Cells employed in expression of 
CXCR4; L aminin alpha 4; TTMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin37; Ephrin Al ; I^niinin beta 2; Integrin alpha 
1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 can be disrupted by various physical or chemical means, such 
as freeze-thaw cycling, sonication, mechanical disruption, or cell lysing agents. 

It may be desired to purify CXCR4; Laminin alpha 4; TTMP1 ; Type IV collagen alpha 1 ; I^inin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1; Thrombospondin 4; or CD3 6 from recombinant 
cell proteins or polypeptides. The following procedures are exemplary of suitable purification procedures: by 
fractionation on an ion-exchange column; ethanol precipitation; reverse phase HPLC; chromatography on silica 
or on a cation-exchange resin such as DEAE; chromatofocusing; SDS-PAGE; ammonium sulfate precipitation; 
gel filtration using, for example, Sephadex G-75; protein A Sepharose columns to remove contaminants such as 
IgG; and metal chelating columns to bind epitope-tagged forms of the CXCR4; T jimmm alpha 4; ITMP1; Type 
IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2) ; Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
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4; or CD36. Various methods of protein purification may be employed and such methods are known in me an 
and described for example in Deutscher, Methods in F.nzvmolory 182 (1990); Scopes, Protein PunW 
Bnncmles and Practice , Springer-Verlag, New York (1982). The purification step(s) selected will depend, for 
example, on the nature of the production process used and the particular CXCR4;Uminin alpha 4; TIMP1; Type 
IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
coUagenalph*2;TypeVIcouagena^^ 

uuubrtor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Lanrinin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 produced. 

1; Lammm alpha 3: Adrenomednllin- Thrombospondin ?• Tvn. T r,v^ 2: Tvnft y, ^, a _ ^ „. 

Type VI collapen alpha 3; Latent TGFbeta binding protein 7 H TBP2V ^ proteaRR inhihitnr _ 

s hockprotein (HSP47); Procollapen-lysine 2^^ S-dioxvmnse: ^ ^ n, ^,- r - 
. 2; Connexin 37- Fphrin Al: I,minin beta 2; Intern alpha 1- Stannic ^~~ b oSDOndiT> 4 . „ r 
Polypeptide in Ti mor Tissues and Cell T t™>* 

The present invention is based on the identification and characterization of genes that are amplified in 
certain cancer cells. 

The genome of prokaryotic and eukaryotic organisms is subjected to two seemingly conflicting 
reqmrements. One is the preservation and propagation of DNA as the genetic information in its original form to 
guarantee stable inheritance through multiple generations. On the omerhand, cells or organisms must be able to 
adapt to lasting environmental changes. The adaptive mechanisms can include qualitative or quantitative 
modulations of the genetic material. Qualitative modifications include DNA mutations, in which coding 
sequences are altered resulting in a structurally and/or functionally different protein. Gene amplification is a 
quantitativemodification, whereby haemal number ofcompletecodmg sequence, i.e., a gene, mcre^s, leading 
to an mcreased number of available templates for transcription, an increased number of translatable transcripts 
and, ultimately, to an increased abundance of the protein encoded by the amplified gene. 

Thephenomenon of gene amplification and its underlying mechanisms have been investigated in vitro 
m several prokaryotic and eukaryotic culture systems. The best-characterized example of gene amplification 
mvolves the culture of eukaryotic cells in medium containing variable concentrations of the cytotoxic drug 
methotrexate (MTX). MTX is a folic acid analogue and interferes with DNA synthesis by blocking the enzyme 
dmydrofolate reductase (DHFR). During the initial exposure to low concentrations of MTX most cells (>99 9%) 
will me. A small number of cells survive, and are capable of growing in increasing concentrations of MTX by 
producmg large amounts of DHFR-RNA and protein. The basis of this overproduction is the amplification of the 
smgleDHPR gene. The additional copiesofthe gene are found as extrachromosomal copies in the form of smaD 
supernumerary chromosomes (double minutes) or as integrated chromosomal copies. 

Gene amplification is most commonly encountered in the development of resistance to cytotoxic drugs 
(anubKmcs for bacteria and chemotherapeutic agents for eukaryotic cells) and neoplastic transformation. 
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Transformation of a eukaryotic ceU as a spontaneous event or due to a viral or chemical/environmental insult is 
typically associated with changes in the genetic material of that cell. One of the most common genetic changes 
observed in human malignancies are mutations of the p53 protein. p53 controls the transition of cells from the 
stationary (Gl) to the replicative (S) phase and prevents this transition in the presence of DNA damage. In other 

5 words, one of the main consequences of disabling p53 mutations is the accumulation and propagation of DNA 

damage, i.e., genetic changes. Common types of genetic changes in neoplastic cells are, in addition to point 
mutations, amplifications and gross, structural alterations, such as translocations. 

The amplification of DNA sequences may indicate a specific functional requirement as illustrated in the 
DHFR experimental system. Therefore, the amplification of certain oncogenes in malignancies points toward a 

10 causative role of these genes in the process of malignant transformation and maintenance of the transformed 

phenotype. This hypothesis has gained support in recent studies. For example, the bcl-2 protein was found to be 
amplified in certain types of non-Hodgkin's lymphoma. This protein inhibits apoptosis and leads to the 
progressive accumulation of neoplastic cells. Members of the gene family of growth factor receptors have been 
found to be amplified in various types of cancers suggesting that overexpression of these receptors may make 

15 neoplastic cells less susceptible to limiting amounts of available growth factor. Examples include the 

amplification of the androgen receptor in recurrent prostate cancer during androgen deprivation therapy and the 
amplification of the growth factor receptor homologue ERB2 in breast cancer. Lastly, genes involved in 
intracellular signaling and control of cell cycle progression can undergo amplification during malignant 
transformation. This is illustrated by the amplification of the bcl-I and ras genes in various epithelial and 

20 lymphoid neoplasms. 

These earlier studies illustrate the feasibility of identifying amplified DNA sequences in neoplasms, 
because this approach can identify genes important for malignant transformation. The case of ERB2 also 
demonstrates the feasibility from a therapeutic standpoint, since transforming proteins may represent novel and 
specific targets for tumor therapy. 

25 Several different techniques can be used to demonstrate amplified genomic sequences. Classical 

cytogenetic analysis of chromosome spreads prepared from cancer cells is adequate to identify gross structural 
alterations, such as translocations, deletions and inversions. Amplified genomic regions can only be visualized, 
if they involve large regions with high copy numbers or are present as extrachromosomal material. While 
cytogenetics was the first technique to demonstrate the consistent association of specific chromosomal changes 

30 withparticular neoplasms, it is inadequate for the identification and isolation of manageable DNA sequences. The 

more recently developed technique of comparative genomic hybridization (CGH) has illustrated the widespread 
phenomenon of genomic amplification in neoplasms. Tumor and normal DNA are hybridized simultaneously onto 
metaphases of normal cells and the entire genome can be screened by image analysis for DNA sequences that are 
present in the tumor at an increased frequency. (WO 93/1 8, 1 86; Gray et al., Radiation Res., 137:275-289 [1994]). 

35 As a screening method, this type of analysis has revealed a large number of recurring amplicons (a stretch of 

amplified DNA) in a variety of human neoplasms. Although CGH is more sensitive than classical cytogenetic 
analysis in identifying amplified stretches of DNA, it does not allow a rapid identification and isolation of coding 
sequences within the amplicon by standard molecular genetic techniques. 
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The most sensitive methods to detect gene amplification are polymerase chain reaction (PCR)-based 
assays. These assays utilize very small amount of tumor DNA as starting material, are exquisitely sensitive 

provrfeDNAthatis amenable to further analysis, such as sequencing and are suitable for high-volume throughput 
analysis. 

The above-mentioned assays are not mutually exclusive, but are frequendy used in combination to 
identify amphfications m neoplasms. WMe cytogenetic analysis and CGH represent sc^^ 
the entire genome for amplified regions, PCR-based assays are most suitable for the final identification of coding 
sequences, i.e., genes in amplified regions. 

According to the present invention, such genes can be identified by quantitative PCX (S. Gelminietal 
am^^43:752[1997]^^ 

prostate, bram, liver, kidney, pancreas, spleen, thymus, testis, ovary, uterus, etc., preferably renal cell carcinoma, 
tumor, or tumor cell lines, with pooled DNA from healthy donors. Quantitative PGR is performed using a 
TaqMan instrument (AM). Gene-specific primers and fluorogenic probes are designed based upon the coding 
sequences of the DNAs. 

Human lung carcinoma cell lines include A549 (SRCC768), Calu-1 (SRCC769), Calu-6 (SRCC770) 
H157 (SRCC771), H441 (SRCC772), H460 (SRCC773), SKMES-1 (SRCC774), SW900 (SRCC775) H522 
(SRCC832),and H810 (SRCC833), all available from ATCC. Primary human lung tumor cells usually derive 
from adenocarcinomas, squamous cell carcinomas, large cell carcinomas, non-small cell carcinomas, small cell 
carcmomas.andbronchoalveolarcarcmomas.andmcludcforexample, SRCC724 (adenocarcinoma, abbreviated 
as «AdenoCa»)(LTl), SRCC725 (squamous cell carcinoma, abbreviated as «SqCCa)(LTla) SRCC726 
(adenocarcinoma)^), SRCC727 (adenocarcinoma)^), SRCC728 (adenocarcinoma)(LT4) SRCC729 
(squamous cell carcinoma)(LT6), SRCC730 (adeno/squamous cell carcinoma)(LT7) SRCC731 
(adenocarcinoma)^), SRCC732 (squamous cell carcinoma)(LT10), SRCC733 (squamous cell 
carcinomaXLTll), SRCC734 (adenocarcinoma)(LT12), SRCC735 (adeno/squamous cell carcinoma)(LT13) 
SRCC736(squamouscencarcmoma)(LT15),SRCC737(squamousceUcarcmoma)(LT16^ 
cell carcinoma)(LT17), SRCC739 (squamous cell carcinoma)(LT18), SRCC740 (squamous cell 
carcinoma)(LT19), SRCC741 (lung cell carcinoma, abbreviated as «LCCa")(LT21) SRCC811 
(adenocarcinoma)^), SRCC825 (adenocarcinoma)(LT8), SRCC886 (adenocarcinoma)^), SRCC887 ' 
(squamous cell carcinoma) (LT26), SRCC888 (adeno-BAC carcinoma) (LT27), SRCC889 (squamous cell 
carcmoma) (LT28), SRCC890 (squamous cell carcinoma) (LT29), SRCC891 (adenocarcinoma) (LT30) 
SRCC892(squamouscellcarcmoma)(LT31),SRCC894(adenocarcmoma)(LT33).^ 

tumors designated SRCC1125 [HF-000631], SRCC1127 [HF-000641], SRCC1129 [HF-000643] SRCC1133 
IHF-000840], SRCC1135 [HF-000842], SRCC1227 [HF-001291], SRCC1229 [HF-001293], SRCC1230 [HF- 

001294 ] , S RCC123irHF-00l295 ] ,SRCC1232 t HF-001296],SRCC1233 [ HF-001297 ] ,SRCCl 2 35^ 
35 and SRCC1236 [HF-001300]. 

Colon cancer cell lines include, for example, ATCC cell lines SW480 (adenocarcinoma, SRCC776) 
SW620 (lymph node metastasis of colon adenocarcinoma, SRCC777), Colo320 (carcinoma, SRCC778) HT>9 
(adenocarcinoma, SRCC779), HM7 (a high mucin producing variant of ATCC colon adenocarcinoma cell line, 
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SRCC780, obtained from Dr. Robert Warren, UCSF), CaWiDr (adenocarcinoma, SRCC781), HCT116 
(carcinoma, SRCC782), SKCOl (adenocarcinoma, SRCC783), SW403 (adenocarcinoma, SRCC784), LS174T 
(e^SBO^.CobW 

SRCC830),andKM12(carcinoma,SRCC831). Primary colon tumors include colon adenocarcinomas designated 
5 CT2 (SRCC742), CT3 (SRCC743) ,CT8 (SRCC744), CT10 (SRCC745), CT12 (SRCC746), CT14 (SRCC747), 

CT15 (SRCC748), CT16 (SRCC749), CT17 (SRCC750), CT1 (SRCC751), CT4 (SRCC752), CT5 (SRCC753), 
CT6 (SRCC754), CT7 (SRCC755), CT9 (SRCC756), CT11 (SRCC757), CT1S (SRCC758), CT19 
(adenocarcinoma, SRCC906), CT20 (adenocarcinoma, SRCC907), CT21 (adenocarcinoma, SRCC908), CT22 
(adenocarcinoma, SRCC909), CT23 (adenocarcinoma, SRCC910), CT24 (adenocarcinoma, SRCC91 1), CT25 
10 (adenocarcinoma, SRCC912), CT26 (adenocarcinoma, SRCC913), CT27 (adenocarcinoma, SRCC914),CT28 

(adenocarcinoma, SRCC915), CT29 (adenocarcinoma, SRCC916), CT30 (adenocarcinoma, SRCC917), CT31 
(adenocarcinoma, SRCC918), CT32 (adenocarcinoma, SRCC919), CT33 (adenocarcinoma, SRCC920), CT35 
(adenocarcinoma, SRCC921), and CT36 (adenocarcinoma, SRCC922). Also included are human colon tumor 
centers designated SRCC1051 [HF-000499], SRCC1052 [HF-000539], SRCC1053 [HF-000575], SRCC1054 
15 [HF-000698],SRCC1142[HF-000762],SRCCn 
000811]. 

Human breast carcinoma ceU lines include, for example, HBL100 (SRCC759), MB435s (SRCC760), 
T47D (SRCC761), MB468(SRCC762), MB175 (SRCC763), MB361 (SRCC764), BT20 (SRCC765), MCF7 
(SRCC766), and SKBR3 (SRCC767), and human breast tumor center designated SRCC1057 [HF-000545]. Also 
20 included are human breast tumors designated SRCC1094, SRCC1095, SRCC1096, SRCC1097, SRCC1098, 

SRCC1099, SRCC1 100, SRCC1 101, and human breast-met-lung-NS tumor designated SRCC893 [LT 32]. 

Human kidney tumor centers include SRCC989 [HF-000611] and SRCC1014 [HF-000613]. Human 
testis tumor center includes SRCC1001 [HF-000733] and testis tumor margin SRCC999 [HF-000716]. 
Human parathyroid tumor includes SRCC1002 [HF-O0O831] and SRCC1003 [HF-000832]. 



25 



I. Tissue Distribution 

The results of the gene amplification assays herein can be verified by further studies, snch as, by 
determining mRNA expression in various human tissues. 

As noted before, gene amplification and/or gene expression in various tissues may be measured by 
30 conventional Southern blotting, Northern blotting to quantitate the transcription of mRNA (Thomas, Proc.Natl. 

Acad. Sci. USA. 77:5201-5205 [1980]), dot blotting (DNA analysis), or in situ hybridization, using an 
appropriately labeled probe, based on thesequences provided herein. Alternatively, antibodies may be employed 
that can recognize specific duplexes, including DNA duplexes, RNA duplexes, and DNA-RNA hybrid duplexes 
or DNA-protein duplexes. 

35 Gene expression in various tissues, alternatively, may be measured by immunological methods, such as 

immunohistochemical staining of tissue sections and assay of cell culture or body fluids, to quantitate directly the 
expression of gene product Antibodies useful for immunohistochemical staining and/or assay of sample fluids 
maybe either monoclonal or polyclonal, and may be prepared in any mammal. Conveniently, the antibodies may 
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Antibody binding studies may be carried out in any known assay method, such as competitive binding 
assays, direct and indirect sandwich assays, and immunoprecipitation assays. Zola, Monoclonal Antibodies: A 
Manual of Techniques, pp.147-158 (CRC Press, Inc., 1987). 

Competitive binding assays rely on the ability of a labeled standard to compete with the test sample 
analyte for binding with a limited amount of antibody. The amount of target protein (encoded by a gene amplified 
in a tumor cell) in the test sample is inversely proportional to the amount of standard that becomes bound to the 
antibodies. To facilitate determining the amount of standard that becomes bound, the antibodies preferably are 
insolubilized before or after the competition, so that the standard and analyte that are bound to the antibodies may 
conveniently be separated from the standard and analyte which remain unbound. 

Sandwich assays involve the use of two antibodies, each capable of binding to a different immunogenic 
portion, or epitope, of the protein to be detected. In a sandwich assay, the test sample analyte is bound by a first 
antibody which is immobilized on a solid support, and thereafter a second antibody binds to the analyte, thus 
forming an insoluble three-part complex. See, e.g., U.S. Patent No. 4,376,1 10. The second antibody may itself 
be labeled with a detectable moiety (direct sandwich assays) or may be measured using an anti-immunogiobulin 
antibody that is labeled with a detectable moiety (indirect sandwich assay). For example, one type of sandwich 
assay is an ELISA assay, in which case the detectable moiety is an enzyme. 

For irnmunohistochemistry, the tumor sample may be fresh or frozen or may be embedded in paraffin 
and fixed with a preservative such as formalin, for example. 

L. Cell-Based Tumor Assays 

Cell-based assays and animal models for tumors (e.g., cancers) can be used to verify the findings of the 
gene amplification assay, and further understand the relationship between the genes identified herein and the 
development and pathogenesis of neoplastic cell growth. The role of gene products identified herein in the 
development and pathology of tumor or cancer can be tested by using primary tumor cells or cells lines that have 
been identified to amplify the genes herein. Such cells include, for example, the breast, colon and lung cancer 
cells and cell lines listed above. 

In a different approach, cells of a cell type known to be involved in a particular tumor are transfected with 
the cDNAs herein, and the ability of these cDNAs to induce excessive growth is analyzed. Suitable cells include, 
for example, stable tumor cells lines such as, the B 104-1-1 cell line (stable NIH-3T3 cell line transfected with the 
neu protooncogene) and ros-transfected NIH-3T3 cells, which can be transfected with the desired gene, and 
monitored for tumorogenic growth. Such transfected cell lines can then be used to test the ability of poly- or 
monoclonal antibodies or antibody compositions to inhibit tumorogenic cell growth by exerting cytostatic or 
cytotoxic activity on the growth of the transformed cells, or by mediating antibody-dependent cellular cytotoxicity 
( ADCC). Cells transfected with the coding sequences of the genes identified herein can furtherbe used to identify 
drug candidates for the treatment of cancer. 

In addition, primary cultures derived from tumors in transgenic animals (as described below) can be used 
in the cell-based assays herein, although stable cell lines are preferred. Techniques to derive continuous cell lines 
from transgenic anim als are well known in the art (see, e.g., Small et al., Mol. Cell. Biol. . 5:642-648 [1985]). 
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M. Animal Models 

A variety ofweuknownanimalmodels can beused to further understand me role of me genes identified 
herem m the development and pathogenesis of tumors, and to test the efficacy of candidate therapeutic agents 
mcludmgan^odies,^ ^ 

nrvivonatureofsuchnaodelsmakesthempardcularlyp^cnveof^^ 

of tumor, and cancer, (e.g., breast cancer, colon cancer, prostate cancer, lung cancer, etc.) include both non- 
re,ombn^tandreco m binant(tran Sg emc)animals. Non-recombinant animal models include, for example rodent, 
e.g.,munnemodels.Suchmodels can be generated bymtroducmgtu^orcellsmto 

techniques, e.g., subcutaneous injection, tail vein injection, spleen implantation, intraperitoneal implantation, 
n^lantanonunderthe^^ 

(See, e.g., PCT publication No. WO 97/33551, published September 18, 1997). 

Probably the most often used animal species in oncological studies are immunodeficient mice and in 
particulate mice. Theobse^ 

human tumor xenografts has lead to its widespread use for this purpose. The autosomal recessive nu gene has 
been mtroduced into a very large number of distinct congenic strains of nude mouse, including, for example 
^,A^e,AK R ,BAI3/c,B10.IP,C17,^^ 

NZB, NZC, NZW, P, Rm and SJL. In addition, a wide variety of other animals with inherited immunological' 
^^^^^ am ^^ M ^^ m ^^ im xenografts Forfortherdetaik 
^ ^ ^ N ^Mo„s P inOnco1o n ,p^ 1rrh , E . B oven and B. Winograd, eds., CRC Press, Inc 1991 

™ ec ^ deduced mto such anim^ ^ 
ofti,eabove-listedtumorce U lmes,and,forexample,meB104-l-^ 

wx* the neu protooncogene); ras-transfected NIH-3T3 cells; Caco-2 (ATCC HTB-37); a moderately well- 
dtfferentiated grade U human colon adenocarcinoma cell line, HT-29 (ATCC HTB-38), or from tumors and 
cancers. Samples of tumor or cancer cells can be obtained from patients undergoing surgery, using standard 
condmons, involving freezing and storing in liquid nitrogen (Kannali et al., Br^Cancex, 48:689-696 [1983]) 
Tumor cells can be introduced into animals, such as nude mice, by a variety of procedures. The 
subcutaneous ( s.c.) S pacemmic ei s very suitable fortum^^ 

blocks, as needle biopsies by use of a trochar, or as cell suspensions. For solid block or trochar implantation, 
tumor tissue fragments of suitable size are introduced into me s.c. space. Cell suspensions are freshly prepared 
frompnmary tumors or stable tumor ceU Ime,, and mjected subcutaneously. Tumor cells can also be mj^ 
subdermal implants. In this location, the inoculum is deposited between the lower part of the dermal conneetive 
tissue and the s.c. tissue. Boven and Winograd (1991), supra. 

Animal models of breast cancer can be generated, for example, by implanting rat neuroblastoma cells 
(fromwhxchtheneuoncogenwasi^^^ 

as descnbed by Drebin et al., PNASUSA 82:9129-9133 (1986). 

Similarly, animal models of colon cancer can be generated by passaging colon cancor cells in animals 
e.g., nude nucc, leading to the appearance of tumors in these animals. An orthotopic transplant model of human 
colon cancer in nude mice has been described, for example, by Wang et al., C^e^arch, 54:4726-4728 
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(1994) and Too et aL, Cancer Research, 55:681-684 (1995). This model is based on the so-called 
"METAMOUSE" sold by Anticancer, Inc., (San Diego, California). 

Tumors that arise in animals can be removed and cultured in vitro. Cells from the in vitro cultures can 
then be passaged to animals. Such tumors can serve as targets for further testing or drug screening. Alternatively, 
the tumors resulting from the passage can be isolated and RNA from pre-passage cells and cells isolated after one 
or more rounds of passage analyzed for differential expression of genes of interest Such passaging techniques 
can be performed with any known tumor or cancer cell lines. 

For example, Meth A, CMS4, CMS5, CMS2 1 , and WEHI- 1 64 are chemically induced fibrosarcomas of 
BALB/c female mice (DeLeo et al., J. Exp. Med, 146:720 [1977]), which provide a highly controllable model 
system for studying the anti-tumor activities of various agents (Palladino et al., J. Immunol., 138:4023-4032 
[1987]). Briefly, tumor cells are propagated in vitro in cell culture. Prior to injection into the animals, the cell 
lines are washed and suspended in buffer, at a cell density of about lOxlO 6 to lOxlO 7 cells/ml. The animals are 
then infected subcutaneously with 10 to 100 ul of the cell suspension, allowing one to three weeks for a tumor to 
appear. 

In addition, the Lewis lung (3LL) carcinoma of mice, which is one of the most thoroughly studied 
experimental tumors, can be used as an investigational tumor model. Efficacy in this tumor model has been 
correlated with beneficial effects in the treatment of human patients diagnosed with small cell carcinoma of the 
lung (SCCL). This tumor can be introduced in normal mice upon injection of tumor fragments from an affected 
mouse or of cells maintained in culture (Zupi et al., Br. J. Cancer, 41:suppl. 4:309 [1980]), and evidence indicates 
that tumors can be started from injection of even a single cell and that a very high proportion of infected tumor 
cells survive. For further information about this tumor model see, Zacharski, Haemostasis , 16:300-320 [1986]). 

One way of evaluating the efficacy of a test compound in an animal model on an implanted tumor is to 
measure the size of the tumor before and after treatment. Traditionally, the size of implanted tumors has been 
measured with a slide caliper in two or three dimensions. The measure limited to two dimensions does not 
accurately reflect the size of the tumor, therefore, it is usually converted into the corresponding volume by using 
a mathematical formula. However, the measurement of tumor size is very inaccurate. The therapeutic effects of 
a drug candidate can be better described as treatment-induced growth delay and specific growth delay. Another 
important variable in the description of tumor growth is the tumor volume doubling time. Computer programs 
for the calculation and description of tumor growth are also available, such as the program reported by Rygaard 
and Spang-Thomsen, Proc. 6th Int Workshop on Immune-Deficient Animals, Wu and Sheng eds., Basel, 1989, 
301. It is noted, however, that necrosis and inflammatory responses following treatment may actually result in 
an increase in tumor size, at least initially. Therefore, these changes need to be carefully monitored, by a 
combination of a morphometric method and flow cytometric analysis. 

Recombinant (transgenic) animal models can be engineered by introducing the coding portion of the 
genes identified herein into the genome of animals of interest, using standard techniques for producing transgenic 
animals. Animals that can serve as a target for transgenic manipulation include, without limitation, mice, rats, 
rabbits, guinea pigs, sheep, goats, pigs, and non-human primates, e.g., baboons, chimpanzees and monkeys. 
Techniques known in the art to introduce a transgene into such animals include pronucleic microinjection (Hoppe 
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and Wanger, U.S. Patent No. 4,873,1 91); retrovirus-mediated gene transfer into germ lines (e.g., Van der Putten 
etal., Proc. Natl. Acad Sri USA ^ ; 6148-615 [1985]); gene targeting in embryonic stem cells (Thompson etal., 
£eU,56:313-321 [1989]); electroporation of embryos (Lo. Mol. Cell Biol 3.:1803-1814 [1983]); sperm mediated 
gene transf e r(Iavitranoetal.,CeJl,57:717-73 [1989]). Forreview, see, for example, U.S. PatentNo. 4,736,866. 

For the purpose of the present invention, transgenic animals include those that carry the transgene only 
in part of their cells ("mosaic animals"). The transgene can be integrated either as a single transgene, or in 
concatamers, e.g., head-to-head or head-to-tail tandems. Selective introduction of a transgene into a particular 
cell type is also possible by following, for example, the technique of Lasko et al., Proc. Natl. Acad Sci ttr a 
82:6232-636(1992). ~^ 

The expression of the transgene in transgenic animals can be monitored by standard techniques. For 
example,SoumemblotanalysisorPCRam^ ^ 
level of mRNA expression can then be analyzed using techniques such as in situ hybridization, Northern blot 
analyse PGR, or immunocytochemistry. The animals are further examined for signs of tumor or cancer 
development 

Alternatively, "knock out" animals can be constructed which have a defective or altered gene encoding 
a CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin- 
Tnrombospoadm2;T yp eIcol^ 

binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta 
2; Integrm alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide identified herein, as a result of 
homologous recombination between the endogenous gene encoding the polypeptide and altered genomic DNA 
encoding the same polypeptide introduced into an embryonic cell of the animal. For example, cDNA encoding 
a CXCR4; laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin- 
Thrombospondin2 ; Typel collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; LatentTGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta' 
2;mtegrmal P hal;Stanniocalcml;Thrombospondm4;orCD36polypeptidecanbeuse^ 
encoding that polypeptide in accordance with established techniques. A portion of the genomic DNA encoding 
a particular CXCR4; Laminin alpha 4; TIMPl; Type TV collagen alpha 1; Laminin alpha 3; Adrenomedullin; 
Thrombospondm2;TypeIcoUagenalpha2;TypeVIcollagenalpha2;TypeVIco U agen^^ 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine 
2-oxoglutanue 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Liuninin beta 
2; Integrm alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide can be deleted or replaced with 
another gene, such as a gene encoding a selectable marker which can be used to monitor integration. Typically 
several kilobases of unaltered flanking DNA (both at the 5' and 3" ends) are included in the vector [see e g ' 
Thomas and Capecchi, Cell, 51:503 (1987) for a description of homologous recombination vectors]. The vector 
is introduced into an embryonic stem cell line (e.g., by electropoiation) and cells in which the introduced DNA 
has homologously -combined with the endogenous DNA are selected [see, e.g., Li et al., CeU, 69:915 (1992)] 
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The selected cells are then injected into a blastocyst of an animal (e.g., a mouse or rat) to form aggregation 
chimeras [see, e.g., Bradley, in Teratocarcinomas and Em bryonic Stem Cells: A Practical Approach, E. J. 
Robertson, ed. (IRL, Oxford, 1987), pp. 1 13-152]. A chimeric embryo can then be implanted into a suitable 
pseudopregnant female foster animal and the embryo brought to term to create a "knock out" animal. Progeny 
harboring the homologously recombined DNA in their germ cells can be identified by standard techniques and 
used to breed animals in which all cells of the animal contain the homologously recombined DNA. Knockout 
animals can be characterized for instance, by their ability to defend against certain pathological conditions and 
by their development of pathological conditions due to absence of the CXCR4; L^inin alpha 4; TTMP1 ; Type 
IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 2 (LTOP2); Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide. 

The efficacy of antibodies specifically binding the polypeptides identified herein and other drug 
candidates, can be tested also in the treatment of spontaneous animal tumors. A suitable target for such studies 
is the feline oral squamous cell carcinoma (SCC). Feline oral SCC is a highly invasive, malignant tumor that is 
the most common oral malignancy of cats, accounting for over 60% of the oral tumors reported in this species. 
It rarely metastasizes to distant sites, although this low incidence of metastasis may merely be a reflection of the 
short survival times for cats with this tumor. These tumors are usually not amenable to surgery, primarily because 
of the anatomy of the feline oral cavity. At present, there is no effective treatment for this tumor. Prior to entry 
into the study, each cat undergoes complete clinical examination, biopsy, and is scanned by computed tomography 
(CT). Cats diagnosed with sublingual oral squamous cell tumors are excluded from the study. The tongue can 
become paralyzed as a result of such tumor, and even if the treatment kills the tumor, the animals may not be able 
to feed themselves. Each cat is treated repeatedly, over a longer period of time. Photographs of the tumors will 
be taken daily during the treatment period, and at each subsequent recheck. After treatment, each cat undergoes 
another CT scan. CT scans and thoracic radiograms are evaluated every 8 weeks thereafter. The data are 
evaluated for differences in survival, response and toxicity as compared to control groups. Positive response may 
require evidence of tumor regression, preferably with improvement of quality of life and/or increased life span. 

In addition, other spontaneous animal tumors, such as fibrosarcoma, adenocarcinoma, lymphoma, 
chrondroma, leiomyosarcoma of dogs, cats, and baboons can also be tested. Of these mammary adenocarcinoma 
in dogs and cats is a preferred model as its appearance and behavior are very similar to those in humans. 
However, the use of this model is limited by the rare occurrence of this type of tumor in animals. 

N. Screening A ssays for Drug Candidates 

Screening assays for drug candidates are designed to identify compounds that bind or complex with the 
polypeptides encoded by the genes identified herein, or otherwise interfere with the interaction of the encoded 
polypeptides with other cellular proteins. Such screening assays will include assays amenable to high-throughput 
screening of chemical libraries, making them particularly suitable for identifying small molecule drug candidates. 
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activating proteins are fused to the activation domain. The expression of a GAL 1 -lacZ reporter gene under control 
of a GAL4-activated promoter depends on reconsutution of GAL4 activity via protein-protein interaction. 
Colonies con tainin g interacting polypeptides are detected with a chromogenic substrate for p-galactosidase. A 
complete kit (MATCHMAKER™) for identifying protein-protein interactions between two specific proteins using 
5 the two-hybrid technique is commercially available from Clontech. This system can also be extended to map 

protein domains involved in specific protein interactions as well as to pinpoint amino acid residues that are crucial 
for these interactions. 

Compounds that interfere with the interaction of a CXCR4; laminin alpha 4; 1TMP 1 ; Type IV collagen 
alpha 1; T .amirnn alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 

10 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 

shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36- 
encoding gene identified herein and other intra- or extracellular components can be tested as follows: usually a 
reaction mixture is prepared containing the product of the amplified gene and the intra- or extracellular component 

1 5 under conditions and for a time allowing for the interaction and binding of the two products. To test the ability 

of a test compound to inhibit binding, the reaction is run in the absence and in the presence of the test compound. 
In addition, a placebo may be added to a third reaction mixture, to serve as positive control. The binding (complex 
formation) between the test compound and the intra- or extracellular component present in the mixture is 
monitored as described hereinabove. The formation of a complex in the control reaction(s) but not in the reaction 

20 mixture containing the test compound indicates that the test compound interferes with the interaction of the test 

compound and its reaction partner. 

To assay for antagonists, the CXCR4; laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 

25 (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 

37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide may 
be added to a cell along with the compound to be screened for a particular activity and the ability of the compound 
to inhibit the activity of interest in the presence of the CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 
1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; 

30 Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 

shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; L aminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide indicates that the compound is an antagonist to the CXCR4; Laminin alpha 4; TEMPI; Type IV 
collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 

3 5 collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 

inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide. Alternatively, antagonists may be detected by combining the CXCR4; Laminin alpha 
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1; Stanniocalcin 1; Thrombospondin 4; or CDS 6 polypeptide (antisense - Okano, Neurochem.. 56:560 (1991); 
Qligodeoxvnucleotides as Antisens e Tnh^itnr ^ of Gene Expression (CRC Press: Boca Raton, FL, 1988). The 
oligonucleotides described above can also be delivered to cells such that the antisense RNA or DNA may be 
expressed in vivo to inhibit production of the CXCR4; laminin alpha 4; 1TMP1; Type IV collagen alpha 1; 
5 Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 

VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide. When antisense DNA is used, oligodeoxyribonucleoddes derived from the translation-initiation site, 

10 e.g., between about -10 and +10 positions of the target gene nucleotide sequence, are preferred. 

Antisense RNA or DNA molecules are generally at least about 5 bases in length, about 1 0 bases in length, 
about 15 bases in length, about 20 bases in length, about 25 bases in length, about 30 bases in length, about 35 
bases in length, about 40 bases in length, about 45 bases in length, about 50 bases in length, about 55 bases in 
length, about 60 bases in length, about 65 bases in length, about 70 bases in length, about 75 bases in length, about 

15 80 bases in length, about 85 bases in length, about 90 bases in length, about 95 bases in length, about 100 bases 

in length, or more. 

Potential antagonists include small molecules that bind to the active site, the receptor binding site, or 
growth factor or other relevant binding site of the CXCR4; I^noinin alpha 4; T1MP1; Type IV collagen alpha 1; 
Laminin alpha 3 ; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 

20 VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 

protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; I^uninin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide, thereby blocking the normal biological activity of the CXCR4; Laminin alpha 4; TIMP1; Type IV 
collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I coUagen alpha 2; Type VI 

25 coUagen alpha 2 ; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 

inhibitor heat shock protein (HSP47); ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
coUagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide. Examples of smaU molecules include, but are not limited to, smaU peptides or peptide- 
like molecules, preferably soluble peptides, and synthetic non-peptidyl organic or inorganic compounds. 

30 Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 

Ribozymes act by sequence-specific hybridization to the complementary target RNA, foUo wed by endonucleolytic 
cleavage. Specific ribozyme cleavage sites within a potential RNA target can be identified by known techniques. 
For further details see, e.g., Rossi, Current Biology. 4:469-471 (1994), and PCT publication No. WO 97/33551 
(published September 18, 1997). 

35 Nucleic acid molecules in triple-helix formation used to inhibit transcription should be single-stranded 

and composed of deoxynucleotides. The base composition of these oligonucleotides is designed such that it 
promotes triple-helix formation via Hoogsteen base-pairing rules, which generaUy require sizeable stretches of 
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purines orpyrimidines on one strand of a duplex. For further details see, e.g., PCT publication No. WO 97/3355 1 , 
supra. 

These small molecules can be identified by any one or more of the screening assays discussed 
hereinabove and/or by any other screening techniques well known for those skilled in the art 

O. Compositions and Met hods for tha Treatment of Tumors 

The compositions useful in the treatment of tumors associated with the amplification of the genes 
identified herein include, without limitation, antibodies, small organic and inorganic molecules, peptides, 
phosphopeptides, antisense and ribozyme molecules, triple helix molecules, ete.,^ 
activity of die target gene product 

For example, antisense RNA and RNA molecules act to directly block the translation of mRNA by 
hybridizing to targeted mRNA and preventing protein translation. When antisense DNA is used, 
oligodeoxyribonucleotides derived from the translation initiation site, e.g., between about -10 and +10 positions 
of the target gene nucleotide sequence, are preferred. 

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific cleavage of RNA. 
Ribozymesactby sequence-specific hybridization to the complementary targetRNA; followedby endonucleolytic 
cleavage. Specific ribozyme cleavage sites within a potential RNA target can be identified by known techniques. 
For further details see, e.g., Rossi, Cutrent Biology, 4:469-471 (1994), and PCT publication No. WO 97/33551 
(published September 18, 1997). 

Nucleic acid molecules in triple helix formation used to inhibit transcription should be single-stranded 
and composed of deoxynucleotides. The base composition of these oligonucleotides is designed such that it 
promotes triple helix formation via Hoogsteen base pairing rules, which generally require sizeable stretches of 
purines orpyrimidines on one strand of a duplex. For further details see, e.g., PCTpublicationNo. WO 97/33551, 
supra. 

These molecules can be identified by any or any combination of the screening assays discussed 
hereinabove and/or by any other screening techniques well known for those skilled in the art 

P. Antibodies 

Some of the most promising drag candidates according to the present invention are antibodies and 
antibody fragments wmch may inhibit the production or the gene product oftheamphfied genes identified herein 
and/or reduce the activity of the gene products. 

1- Polyclonal Antibodies 

Methods of preparing polyclonal antibodies are known to the skilled artisan. Polyclonal antibodies can 
be raised in a mammal, for example, by one or more injections of an hnmunizing agent and, if desired, an 
adjuvant Typically, the iinmunizing agent and/or adjuvant will be injected in the mammal by multiple 
subcutaneous or intraperitoneal injections. The immunizing agent may include the CXCR4; Laminin alpha 4; 
TIMP1 ; Type IV collagen alpha 1 ; I^inin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 
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cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 
43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide. The CXCR4; laminin alpha 4; TIMP1; Type IV collagen alpha 1 ; 
Duninin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
5 VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 

protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide can be labeled by a variety of means including iodination or inclusion of a recognition site for a site- 
specific protein kinase. Following fixation and incubation, the slides are subjected to autoradiographic analysis. 

10 Positive pools are identified and sub-pools are prepared and re-transfected using an interactive sub-pooling and 

re-screening process, eventually yielding a single clone that encodes the putative receptor. 

As an alternative approach for receptor identification, labeled CXCR4; Laminin alpha 4; TEMP 1 ; Type 
IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 

1 5 inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43 ; Type IV 

collagen alpha 2; Connexin 37; Ephrin Al; T^minin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide can be photoaffinity-linked with cell membrane or extract preparations that express the 
receptor molecule. Cross-linked material is resolved by PAGE and exposed to X-ray film. The labeled complex 
containing the receptor can be excised, resolved into peptide fragments, and subjected to protein micro- 

20 sequencing. The amino acid sequence obtained from micro-sequencing would be used to design a set of 

degenerate oligonucleotide probes to screen a cDNA library to identify the gene encoding the putative receptor. 

In another assay for antagonists, mammalian cells or a membrane preparation expressing the receptor 
would be incubated with labeled CXCR4; Laminin alpha 4; TTMP1 ; Type IV collagen alpha 1 ; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 

25 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 

Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide in the presence 
of the candidate compound. The ability of the compound to enhance or block this interaction could then be 
measured. More specific examples of potential antagonists include an oligonucleotide that binds to the 

30 fusions of immunoglobulin with the CXCR4; Laminin alpha 4; TIMP1 ; Type IV collagen alpha 1 ;Laminin alpha 

3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide, and, 

35 in particular, antibodies including, without limitation, poly- and monoclonal antibodies and antibody fragments, 

single-chain antibodies, anti-idiotypic antibodies, and chimeric or humanized versions of such antibodies or 
fragments, as well as human antibodies and antibody fragments. Alternatively, a potential antagonist may be a 
closely related protein, for example, a mutated form of the CXCR4; Laminin alpha 4; TEMPI; Type IV collagen 
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alpha 1 ; Lantinin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide that recognizes the receptor but imparts no effect, thereby competitively inhibiting the action of the 
CXCR^I^minmalpha^TI^ 

2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
S^oxygenase; comexm 43 ; Type IV coUagen a^^ 
1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 polypeptide. 

Another potential CXCR4; Uuninin alpha 4; TIMP1; Type IV collagen alpha 1; laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide antagonist is an 
antisense RNA or DNA construct prepared using antisense technology, where, e.g., an antisense RNA or DNA 
moleculeacts to block directly the translation of mRNA by hybridizmg to targeted mRNA and preventing protein 
translation. Antisense technology can be used to control gene expression through triple-helix formation or 
antisense DNA or RNA, both of which methods are based on binding of a polynucleotide to DNA or RNA. For 
example, the 5" coding portion of the polynucleotide sequence, whichencodes the mature CXCR4;Laniinin alpha 
4; TTMPl; Type IV collagen alpha 1; I^niinin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen 
alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine 
or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase- 
connexm43;TypeIVcoUagenalpha2;Connexm37;EphrinAl;I^nunmbe te 

1 ; Thrombospondin 4; or CD3 6 polypeptide herein, is used to design an antisense RNA oheonucleotide of from 
about 1 0 to 40 base pairs in length. A DNA oligonucleotide is designed to be complementary to a region of the 
gene mvolved in transcription (triple helix - see, Lee et al., NucL Aciri. 6:3073 (1979); Cooney et al 
Science, 241: 456 (1988); Dervan et al, Science, 251:1360 (1991)), thereby preventing transcription and the 
producbonofmeCXOM;!^^^ 

Thrombospondin2;TypeIcoUagenalpha2;Type VI collagen alpha2;Type VI collagen alpha 3; Latent TGFbeta 
bindingprotein 2 (LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; mtegrm alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. The antisense RNA 
ohgonucleotide hybridizes to the mRNA in vivo and blocks translation of the mRNA molecule into the CXCR4- 
Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminm beta 2; Integrin alpha 
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2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cystemproteaseinMbitorheatshoc 

43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 polypeptide or a fusion protein thereof. It may be useful to conjugate the 
immunizing agent to a protein known to be immunogenic in the mammal being immunized. Examples of such 
immunogenic proteins include but are not limited to keyhole limpet hemocyanin, serum albumin, bovine 
thyroglobulin, and soybean trypsin inhibitor. Examples of adjuvants which may be employed include Freund's 
complete adjuvant and MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 
The immunization protocol may be selected by one skilled in the art without undue experimentation. 

2. Monoclonal Antibodies 

The anti-CXCR4; anti-Laininin alpha 4; anti-ITMP 1 ; anti-Type rV collagen alpha 1 ; anti-Laminin alpha 
3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; 
anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein 
protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti- 
connexin43; anti-Type IV collagen alpha 2; anti-Connexin37; anti-EphrinAl; anti-Laminin beta 2; anti-Integrin 
alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD36 polypeptide antibodies may, alternatively, 
be monoclonal antibodies. Monoclonal antibodies may be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a mouse, hamster, or other 
appropriate host animal is typically immunized with an immu n izing agent to elicit lymphocytes that produce or 
are capable of producing antibodies that will specifically bind to the inimunizing agent. Alternatively, the 
lymphocytes may be immunized in vitro. 

The immunizing agent will typically include the CXCR4; Laminin alpha 4; TIMP1; Type IV collagen 
alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
polypeptide, including fragments, or a fusion protein of such protein or a fragment thereof. Generally, either 
peripheral blood lymphocytes ("PBLs") are used if cells of human origin are desired, or spleen cells or lymphnode 
cells are used if non-human mammalian sources are desired. The lymphocytes are then fused with an 
immortalized cell line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
[Goding, Monoclonal Antibodies: Prmciplesa n dPractice ,AcadenticPress,(19S6)pp. 59-103]. Immortalized cell 
lines are usually transformed mammalian cells, particularly myeloma cells of rodent, bovine and human origin. 
Usually, rat or mouse myeloma cell lines are employed. The hybridoma cells may be cultured in a suitable culture 
medium that preferably contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine phosphoribosyl 
transferase (HGPRT or HPRT), the culture medium for the hybridomas typically will include hypoxanthine, 
aminopterin, and thymidine ("HAT medium"), which substances prevent the growth of HGPRT-deficient cells. 
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Preferred immortalized cell lines are those that fuse efficiently, support stable high level expression of 
antibody by the selected antibody-producing cells, and are sensitive to a medium such as HAT medium. More 
preferred immortalized cell lines are murine myeloma lines, which can be obtained, for instance, from the Salk 
Institute Cell Distribution Center, San Diego, California and the American Type Culture Collection (ATCC), 
Manassas, Virginia. Human myeloma and mouse-human heteromyeloma cell lines also have been described for 
the production of human monoclonal antibodies [Kozbor, I Tmmimni 133:3001 (1984); Brodeur et al 9 
Monoclonal Antibody Production Tech n iques and Applications . Marcel Dekker, Inc., New York, (1987) pp. 5 1 - 
63]. 

The culture medium in which the hybridoma cells are cultured can then be assayed for the presence of 
monoclonal antibodies directed against CXCR4; Laininin alpha 4; HMP1; Type IV collagen alpha 1; Laminin 
alpha 3; Adrenomedullin; Thrombospondin 2; Type I coUagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 37; Ephrin Al; L aminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36. 
Preferably, the binding specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
lmmunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or enzyme-linked 
immunoabsorbent assay (EUSA). Such techniques and assays are known in the art. The binding affinity of the 
monoclonal antibody can, for example, be determined by the Scatchard analysis of Munson and Pollard, Anal. 
Biochem., 107:220 (1980). 

After the desired hybridoma cells are identified, the clones may be subcloned by limiting dilution 
procedures and grown by standard methods [Goding, supra]. Suitable culture media for this purpose include, for 
example, Dulbecco's Modified Eagle's Medium and RPMI- 16^0 medium. Alternatively, the hybridoma cells may 
be grown in vivo as ascites in a mammal 

The monoclonal antibodies secreted by the subclones may be isolated or purified from the culture 
medium or ascites fluid by conventional immunoglobulin purification procedures such as, for example, protein 
A-Sepharose, hydroxylapatite chromatography, gel electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies may also be made by recombinant DNA methods, such as those described 
m U.S. Patent No. 4,8 1 6,567. DNA encoding the monoclonal antibodies of the invention can be readily isolated 
and sequenced using conventional procedures (e.g., by using oligonucleotide probes that are capable of binding 
specifically to genes encoding the heavy and light chains of murine antibodies). The hybridoma cells of the 
invention serve as a preferred source of such DNA. Once isolated, the DNA may be placed into expression 
vectors, which are then transfected into host cells such as simian COS cells, Chinese hamster ovary (CHO) cells, 
or myeloma cells that do not otherwise produce immunoglobulin protein, to obtain the synthesis of monoclonal 
antibodies in the recombinant host cells. The DNA also may be modified, for example, by substituting the coding 
sequence for human heavy and light chain constant domains in place of the homologous murine sequences [U.S. 
Patent No. 4,816,567; Morrison et al., supra] or by covalently joining to the immunoglobulin coding sequence 
all or part of the coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or can be substituted for 
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the variable domains of one antigen-combining site of an antibody of the invention to create a chimeric bivalent 
antibody. 

The antibodies may be monovalent antibodies. Methods for preparing monovalent antibodies are well 
known in the art. For example, one method involves recombinant expression of immunoglobulin light chain and 
modified heavy chain. The heavy chain is truncated generally at any point in the Fc region so as to prevent heavy 
chain crosslinking. Alternatively, the relevant cysteine residues are substituted with another amino acid residue 
or are deleted so as to prevent crosslinking. 

In vitro methods are also suitable for preparing monovalent antibodies. Digestion of antibodies to 
produce fragments thereof; particularly, Fab fragments, can be accomplished using routine techniques known in 
the art. 

3. TTnman a nd Humanized Antibodies 

The anti-CXCR4; anti-Laminin alpha 4; anti-TIMP 1 ; anti-Type IV collagen alpha 1 ; anti-Lamiriin alpha 
3; anti-Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; 
anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein 
protease inhibitor heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti- 
connexin43; anti-Type IV collagen alpha2; anti-Connexin37; anti-Ephrin Al; anu-Lamininbeta2; anti-Integrin 
alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or anti-CD3 6 polypeptide antibodies may further comprise 
humanized antibodies or human antibodies. Humanized forms of non-human (e.g., murine) antibodies are 
chimeric immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab , ) 2 or other 
antigen-binding subsequences of antibodies) which contain ininimal sequence derived from non-human 
immunoglobulin. Humanized antibodies include human immunoglobulins (recipient antibody) in which residues 
from a complementary deterrnining region (CDR) of the recipient are replaced by residues from a CDR of a non- 
human species (donor antibody) such as mouse, rat or rabbit having the desired specificity, affinity and capacity. 
In some instances, Fv framework residues of the human immunoglobulin are replaced by corresponding non- 
human residues. Humanized antibodies may also comprise residues which are found neither in the recipient 
antibody nor in the imported CDR or framework sequences. In general, the humanized antibody will comprise 
substantially all of at least one, and typically two, variable domains, in winch all or substantially all of the CDR 
regions correspond to those of a non-human immunoglobulin and all or substantially all of the FR regions are 
those of a human immunoglobulin consensus sequence. The humanized antibody optimally also will comprise 
at least a portion of an immunoglobulin constant region (Fc), typically that of a human immunoglobulin [Jones 
et */., Nature. 321:522-525 (1986); Riechmann et aL, Nature. 332:323-329 (1988); and Presta, Curr. Op. Struct. 
BioL 2:593-596 (1992)]. 

Methods for humanizing non-human antibodies are well known in the art. Generally, a humanized 
antibody has one or more amino acid residues introduced into it from a source which is non-human. These non- 
human amino acid residues are often referred to as "import" residues, which are typically taken from an "import" 
variable domain. Humanization can be essentially performed following the method of Winter and co-workers 
[Jones et al, Nature. 321:522-525 (1986); Riechmann et aL, Nature . 332:323-327 (1988); Verhoeyen et al. y 
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Scien^232:1534-1536(1988)],by^^ 

of a human antibody. Accordingly, such "humanized" antibodies are chimeric antibodies (U.S. Patent No. 
4,816,567), wherein substantially less than an intact human variable domain has been substituted by the 
corresponding sequence from a non-human species. In practice, humanized antibodies are typically human 
antibodies in whichsomeCDRresiduesandpossiblysomeFR residues are substitutedbyresidues from analogous 
sites in rodent antibodies. 

Human antibodies can also be produced using various techniques known in the art, including phage 
display libraries [Hoogenboom and Winter, J. Mol. Biol.. 227:381 (1991); Marks et al., J. Mol. Biol.. 222:581 
(1991)]. The techniques of Cole et al., and Boerner et al., are also available for the preparation of human 
monoclonal antibodies (Cole et al, Monoclonal A ntibodies and Cancer Theranv. Alan R. Liss, p. 77 (1985) and 
Boerner et al., J. Immunol., 147(l):86-95 (1991)]. Similarly, human antibodies can be made by introducing of 
human immunoglobulin loci into transgenic animals, e.g., mice in which the endogenous immunoglobulin genes 
have been partially or completely inactivated. Upon challenge, human antibody production is observed, which 
closely resembles that seen in humans in all respects, including gene rearrangement, assembly, and antibody 
repertoire. This approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
5,625,126; 5,633,425; 5,661,016, and in the following scientific publications: Marks et al., Bio/Technnlnpy 
10:779-783 (1992); Lonberg et al., Nature, 368:856-859 (1994); Morrison. Nature. 36S:S12-n (1994); Fishwild 
et at., Nature Biotechnology, 14:845-51 (1996); Neuberger, Nature Biotechnology 14:826 (1996); Lonberg and 
Huszar, Intern. Rev Immunol .13:65-93 (1995). 

4 - Antibody Dependent En zyme Mediated Prodrug Therapy f ADEPT) 

The antibodies of the present invention may also be used in ADEPT by conjugating the antibody to a 

prodrug-activating enzyme which converts aprodrug (eg., a peptidylchemotherapeutic agent, see WO 8 1/01 145) 

to an active anti-cancer drug. See, for example, WO 88/07378 and U. S. Patent No. 4,975,278. 

The enzyme component of the immunoconjugate useful for ADEPT includes any enzyme capable of 

acting on a prodrug in such as way so as to convert it into its more active, cytotoxic fonn. 

Enzymes that are useful in the method of this invention include, but are not limited to, glycosidase, 

glucose oxidase, human lysosyme, human glucuronidase, alkaline phosphatase useful for converting phosphate- 

containmgprodmgsmtofreedmgs;arylsulfataseuseM 

cytosine deaminase useful for converting non-toxic 5-fluorocytosine into the anti-cancer drug 5-fluorouracil; 
proteases, such as serratia protease, thermolysin, subtilisin, carboxypeptidascs {e.g., carboxypeptidase G2 and 
carboxypeptidase A) andcathepsins (suchascathepsinsB andL), mat are useful for converting peptide-contaimng 
prodrugs into free drugs; D-alanylcarboxypeptidases, useful for converting prodrugs that contain D-amino acid 
substituents; carbohydrate-cleaving enzymes such as P-galactosidase and neuraminidase useful for converting 
glycosylatedprodrugs into free drugs; p-lactamase useful for converting drugs derivatized with p-lactams into free 
drugs; and penicillin amidases, such as penicillin Vamidase or penicillin G amidase, useful for converting drugs 
derivatized at their amine nitrogens with phenoxyacetyl or phenylacetyl groups, respectively, into free drugs. 
Alternatively, antibodies with enzymatic activity, also known in the art as "abzymes" can be used to convert the 
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prodrugs of the invention into free active drugs (see, <Lg., Massey, Nature, 328:457-458 (1987)). Antibody- 
abzyme conjugates can be prepared as described herein for delivery of the abzyme to a tumor cell population. 

The enzymes of this invention can be covalently bound to the anti-CXCR4; anti-La mi n in alpha 4; anti- 
XTMP 1 ; anti-Type IV collagen alpha 1 ; anti-Laminin alpha 3 ; anti- Adrenomedullin; anti-Thrombospondin 2 ; anti- 
Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta 
binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti- 
Procollagen-lysine , 2-oxoglutarate 5-dioxygenase; anti-connexin 43 ; anti-Type IV collagen alpha 2; anti-Connexin 
37; anti-Ephrin Al ; anti-Laminin beta 2; anti-Integrin alpha 1 ; anti-Stanniocalcin 1 ; anti-Thrombospondin 4; or 
anti-CD36 polypeptide antibodies by techniques well known in the art such as the use of the heterobifunctional 
cross-linking agents discussed above. Alternatively, fusion proteins comprising at least the antigen binding region 
of the antibody of the invention linked to at least a functionally active portion of an enzyme of the invention can 
be constructed using recombinant DNA techniques well known in the art (see, e.g., Neuberger et al, Nature, 

312:604-608 (1984)). 

5. Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that have binding 
specificities for at least two different antigens. In the present case, one of the binding specificities is for the 
CXCR4 ; T^tTiinin alpha 4; TEMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen alpha 3; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 the other one is for any other antigen, and preferably for a cell- 
surface protein or receptor or receptor subunit 

Methods for making bispecific antibodies are known in the art. Traditionally, the recombinant production 
ofbispecific antibodies is based on the co-expression of two immunoglobulin heavy-chain/light-chain pairs, where 
the two heavy chains have different specificities (Milstein and Cuello, Nature. 305:537-539 [19S3]). Because of 
the random assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce a 
potential mixture often different antibody molecules, of which only one has the correct bispecific structure. The 
purification of the correct molecule is usually accomplished by affinity chromatography steps. Similar procedures 
are disclosed in WO 93/08829, published 1 3 May 1 993, and in Traunecker et al, EMBOJ.. 10:3655-3659 (1 99 1). 

Antibody variable domains with the desired binding specificities (antibody-antigen combining sites) can 
be fused to immunoglobulin constant domain sequences. The fusion preferably is with an immunoglobulin heavy- 
chain constant domain, comprising at least part of the hinge, CH2, and CH3 regions. It is preferred to have the 
first heavy-chain constant region (CHI) containing the site necessary for light-chain binding present in at least 
one of the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the immunoglobulin 
light chain, are inserted into separate expression vectors, and are co-transfected into a suitable host organism. For 
further details of generating bispecific antibodies see, for example, Suresh et al, Methods in Enzvmologv, 
121:210 (1986). 
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According to another approach described in WO 96/27011, the interface between a pair of antibody 
molecules can be engineered to maximize the percentage of heterodimers which are recovered from recombinant 
cell culture. The preferred interface comprises at least a part of the CHS region of an antibody constant domain. 
In this method, one or more small amino acid side chains from the interface of the first antibody molecule are 
replaced with larger side chains (e.g., tyrosine or tryptophan) . Compensatory "cavities" ofidentical or similar size 
to the large side chain(s) are created on the interface of the second antibody molecule by replacing large amino 
acid side chains with smaller ones (e.g., alanine or threonine). This provides a mechanism for increasing the yield 
of the heterodimer over other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody fragments (e.g., F(ab% 
bispecific antibodies). Techniques for generating bispecific antibodies from antibody fragments have been 
described in the literature. For example, bispecific antibodies can be prepared using chemical linkage. Brennan 
et al, Science, 229:81 (1985) describe a procedure wherein intact antibodies are proteolytically cleaved to 
generate F(ab') 2 fragments. These fragments are reduced in the presence of the dithiol complexine agent sodium 
arsenite to stabilize vicinal dithiols and prevent mtemolecmardisnmde formation The Fab' fragments generated 
are then converted to thionitrobenzoate (TNB) derivatives. One of the Fab'-TNB derivatives is then reconverted 
tomeFab'-tmolbyreductionwimm^^ 

TNB derivative to form the bispecific antibody. The bispecific antibodies produced can be used as agents for the 
selective immobilization of enzymes. 

Fab- fragments may be directly recovered from E. coli and chemically coupled to form bispecific 
antibodies. Shalaby et al, J. Exp. Med. , 175:217-225 (1992) describe the production of a fully humanized 
bispecific antibody F(ab-), molecule. Each Fab' fragment was separately secreted from R coli and subjected to 
directed chemical couplm^^^^ 

to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well as nigger the lytic activity 

of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly from recombinant 

cell culture have also been described. For example, bispecific antibodies have been produced using leucine 

zippers. Kostemy e / a /.,J^ u ^, 1 4 8i5J:1547 . 1553(1992) The leucine zipper peptides from the Fos and 
Jun proteins were linked to the Fab' portions of two different antibodies by gene fusion. The antibody 
homodimers were reduced at the hinge region to form monomers and then re-oxidized to form the antibody 
heterodimers. This method can also be utilized for the production of antibody homodimers. The "diabody" 
technology described by Hollinger et al., Proc. Natl Acad Sri USA, 90:6444-6448 (1993) has provided an 
alfernativemechanism^ 

domain (V.) connected to a tight-chain variable domain (VJ by a linker which is too short to allow pairing 
between the two domains on the same chain. Accordingly, the V H and V L domains of one fragment are forced to 
pair with the complementary V L and V H domains of another fragment, thereby forming two antigen-binding sites 
Another strategy for making bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also 
been reported. See, Gruber et al, J. Tmmunni I52 : 5 36 g (1994). 
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Antibodies with more than two valencies are contemplated. For example, trispecific antibodies can be 
prepared. Tutt et al„ J. Immunol.. 147 :60 (1991). 

Exemplary bispecific antibodies may bind to two different epitopes on a given polypeptide herein. 
Alternatively, an anti-polypeptide arm may be combined with an arm which binds to a triggering molecule on a 
leukocyte such as a T-cell receptor molecule (e.g., CD2, CD3, CD28, orB7), or Fc receptors for IgG (FcyR), such 
as FcyRI (CD64), FcyRH (CD32) and Fc Y RIH (CD 16) so as to focus cellular defense mechanisms to the cell 
expressing the particular polypeptide. Bispecific antibodies may also be used to localize cytotoxic agents to cells 
which express a particular polypeptide. These antibodies possess a polypeptide-bmding arm and an arm which 
binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOTA, or TETA. Another bispecific 
antibody of interest binds the polypeptide and further binds tissue factor (TF). 
6. Heteroconiugate Antibodies 

Heteroconjugate antibodies are composed of two covalently joined antibodies. Such antibodies have, 
for example, been proposed to target immune system cells to unwanted cells [U.S. Patent No. 4,676,980], and for 
treatment of HIV infection [WO 9 1/00360; WO 92/200373; EP 03089]. It is contemplated that the antibodiesmay 
be prepared in vitro using known methods in synthetic protein chemistry, including those involving crosslinking 
agents. For example, immunotoxins may be constructed using a disulfide exchange reaction or by forming a 
thioether bond. Examples of suitable reagents for this purpose include iminothiolate and methyl-4- 
mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 4,676,980. 

0 7. Effector function engineering 

It may be desirable to modify the antibody of the invention with respect to effector function, so as to 
enhance the effectiveness of the antibody in treating cancer, for example. For example, cysteine residue(s) may 
be introduced in the Fc region, thereby allowing interchain disulfide bond formation in this region. The 
homodimeric antibody thus generated may have improved internalization capability and/or increased complement- 

25 mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). See, Caron et aL, I. Exp Med.. 

176:1 191-1 195 (1992) and Shopes, J. Immunol.. 148 :2918-2922 (1992). Homodimeric antibodies with enhanced "* 
anti-tumor activity may also be prepared using heterobifunctional cross-linkers as described in Wolff ef aL f Cancer 
Research, 53 :2560-2565 ( 1 993) . Alternatively, an antibody can be engineered which has dual Fc regions and may 
thereby have enhanced complement lysis and ADCC capabilities. See, Stevenson et aL. Anti-Cancer Drug Design. 

30 3:219-230 (1989). 

8. Immunoconiugates 
The invention also pertains to immunoconjugates comprising an antibody conjugated to a cytotoxic agent 
such as a chemotherapeutic agent, toxin (e.g., an enzymatically active toxin of bacterial, fungal, plant or animal 
35 origin, or fragments thereof or a small molecule toxin), or a radioactive isotope (i.e., a radioconjugate). 

Chemotherapeutic agents useful in the generation of such immunoconjugates have been described above. 
Enzymatically active protein toxins and fragments thereof which can be used include diphtheria A chain, 
nonbinding active fragments of diphtheria toxin, cholera toxin, botulinus toxin, exotoxin A chain (from 
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dl3ntbm Pr0teiDS ' P ^° /aCa ^™ P-te- (PAPI, PAPH, and PAP-S), momordica charantia inhibitor 
curcm, crotin, sapaonaria officinalis inhibitor, gelonin, saporin, mitogellin, restrictocin, phenomycin, enomycin 
^etricothecenes. Sntann.oleculetoxin^ 

CC1065 A variety of radionuclides are available for the production of ^conjugated antibodies. Examples 
mclude 2,2 Bi, 131^ 90y ^ ,S6 Re 

Conjugatesofthe antibody and cytotox.cagentaremadeusingavanetyofb^ 
agentssuchasN-succininndyl-S^-pyridyldi^ 

of mudoesters (such as dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes 
such as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium 
denvat 1 ve S (suchasbis-(p-diazomumbenzoyl)-e^ 

andb,-acnve fl u 0 nneco mp ounds(sucba S l^uor^^dmitrobenzene). For example, a ncininununotoxm 
can be prepared as described in Vitetta et al, Science, 238:1098 (1987). Carbon- 14-labeled l- 
^tlnocyanatobenzyl-3-mcthyldiethylene triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent 
for conjugation of radionucleotide to the antibody. See, W094/1 1 026. 

In another embodiment, the antibody may be conjugated to a "receptor" (such as streptavidin) for 

utrhzaUon nx tumor pretargetmg wherein the antibody-receptor conjugate is administered to the patient, followed 

byremovalofunboundconjugatefrommecirculationusmgaclearmgagen^ 

(eg., avidm) which is conjugated to a cytotoxic agent (eg., a radionucleotide). 

9- Tmmnnn1i posQmes 

Tbe antibod.cs disclosed herein may also be formulated as immunoliposomes. Liposomes staining 

82:3688(1985);Hwang e , a /. J P r oc.Natl Acad Sri T TS \ , 72:4030 (1980); and U.S. Patent Nos. 4,485 045 
and 4,544,545. Liposomes with enhanced circulation time are disclosed in U.S. Patent No 5 013 556 

Particularly useful hposomes can be generated by the reverse phase evaporation method with a lipid 

PE). Lmosomes are extruded through filters of defined pore size to yield liposomes with the desired diameter 
Fabfragm^^ 

lZZ7Z^ y ~ " * e *— see ' Gabizon et aL > 

Q- Pharmaceut ical Comp osite 

Antibodies specifically binding the product of an amplified gene identified herein, as well as other 
molecules rdentffied by the screening assays disclosed hereinbefore, can be administered for the treatment of 
tumors, mcluding cancers, in the form of pharmaceutical compositions. 
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If the protein encoded by the amplified gene is intracellular and whole antibodies are used as inhibitors, 
intern alizin g antibodies are preferred. However, lipofections or liposomes can also be used to deliver the 
antibody, or an antibody fragment, into cells. Where antibody fragments are used, the smallest inhib itory fragment 
which specifically binds to the binding domain of the target protein is preferred. For example, based upon the 
5 variable region sequences of an antibody, peptide molecules can be designed which retain the ability to bind the 

target protein sequence. Such peptides can be synthesized chemically and/or produced by recombinant DNA 
technology (see, Marasco et al. 9 Proc. Natl. Acad. Sci. USA . 90:7889-7893 [1993]). 

Therapeutic formulations of the antibody are prepared for storage by mixing the antibody having the 
desired degree of purity with optional pharmaceutically acceptable carriers, excipients or stabilizers (Remington's 

10 Pharmaceutical Sciences^ 16th edition, Osol, A. ed. [1980]), in the form of lyophilized formulations or aqueous 

solutions. Acceptable carriers, excipients, or stabilizers are nontoxic to recipients at the dosages and 
concentrations employed, and include buffers such as phosphate, citrate, and other organic acids; antioxidants 
including ascorbic acid and methionine; preservatives (such as octadecyldimethylbenzyl ammonium chloride; 
hexamethonium chloride; benzalkonium chloride, benzethonium chloride; phenol, butyl or benzyl alcohol; alkyl 

15 parabens such as methyl or propyl paraben; catechol; resorcinol; cyclohexanol; 3-pentanol; and m-cresol); low 

molecular weight (less than about 10 residues) polypeptides; proteins, such as serum albumin, gelatin, or 
immunoglobulins; hydrophilic polymers such as polyvinylpyrrolidone; amino acids such as glycine, glutamine, 
asparagine, histidine, arginine, or lysine; monosaccharides, disaccharides, and other carbohydrates including 
glucose, mannose, or dextrins; chelating agents such as EDTA; sugars such as sucrose, mannitol, trehalose or 

20 sorbitol; salt-forming counter-ions such as sodium; metal complexes (e.g., Zn-protein complexes); and/or non- 

ionic surfactants such as TWEEN™, PLURONICS™ or polyethylene glycol (PEG). 

Non-antibody compounds identified by the screening assays of the present invention can be formulated 
in an analogous manner, using standard techniques well known in the art. 

The formulation herein may also contain more than one active compound as necessary for die particular 

25 indication being treated, preferably those with complementary activities that do not adversely affect each other. 

Alternatively, or in addition, die composition may comprise a cytotoxic agent, cytokine or growth inhibitory agent. 
Such molecules are suitably present in combination in amounts that are effective for the purpose intended. 

The active ingredients may also be entrapped in microcapsules prepared, for example, by coacervation 
techniques or by interfacial polymerization, for example, hydroxymethylcellulose or gelatin-microcapsules and 

30 poly-(methylmethacylate) microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 

albumin microspheres, microemulsions, nano-particles and nanocapsules) or in macroemulsions. Such techniques 
are disclosed in Remington's Pharmaceutical Sciences. 16th edition, Osol, A. ed. (1980). 

The formulations to be used for in vivo adrninistration must be sterile. This is readily accomplished by 
filtration through sterile filtration membranes. 

35 Sustained-release preparations may be prepared. Suitable examples of sustained-release preparations 

include semipermeable matrices of solid hydrophobic polymers containing the antibody, which matrices are in 
the form of shaped articles, e.g., films or microcapsules. Examples of sustained-release matrices include 
polyesters, hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. 
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R - Methods of Treatment 

^^P^tbatmeamibomesar^ 

^ - to be treated with such antibodies „, „ to 

oo^ds, htclndmg, bul not limited to, small org^e and morgemc molecoles, pepddea, anbsense moiecnles, 

22 " m!i8M °' ™ mo ' s - 1 ** Bdnw 

HI* ^-**^-^^^»^««»»«^ 
-I other glsndnia, reecrepbegei, epitbeiiei, stroma, „, blastecoebc disorder; end Uta—*. anging.^ 
and immunologic disorders. s fi 

over penod „f «a, by te^teteubte, mtrapetitone.,, httrecercWpim,,, b^^,., 
p„^ ' "* " ^ — — - "tibody * 

Other thempeude regimens may be combined »*, ,» edmnaishadon of fc ^-ccer ^ 
^^^^^ instant invention. For example, die patient to be treated with such anti-cancer agents may aibo 
^ver^honmerepy. Alternatively, or in addition, a chemotheaapeutic agent may be admLred Lt 
^L^T" **• f " — *— .genet tnay be uaef needing to 

t^T""' ^ * Ed., M.C. Pe^, Williams A 

Zr!™ ' ^^~™r Precndc, orfrllow.dminishadooorm.erm. 

"^'^•.^."^begivm.^t^^^^^^^^^ 

d^TT" TT "* " Bm ° life ° " " -* - (see, EP 6,« 12) in 

dosages known for such molecules. 
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It may be desirable to also administer antibodies against other tumor associated antigens, such as 
antibodies which bind to the ErbB2, EGFR, ErbB3, ErbB4, or vascular endothelial factor (VEGF). Alternatively, 
or in addition, two or more antibodies binding the same or two or more different antigens disclosed herein may 
be co-administered to the patient Sometimes, it may be beneficial to also administer one or more cytokines to 
the patient. In a preferred embodiment, the antibodies herein are co-administered with a growth inhibitory agent. 
For example, the growth inhibitory agent may be administered first, followed by an antibody of the present 
invention. However, simultaneous administration or administration of the antibody of the present invention first 
is also contemplated Suitable dosages for the growth inhibitory agent are those presently used and may be 
lowered due to the combined action (synergy) of the growth inhibitory agent and the antibody herein. 

For the prevention or treatment of disease, the appropriate dosage of an anti-tumor agent, e.g., an 
antibody herein will depend on the type of disease to be treated, as defined above, the severity and course of the 
disease, whether the agent is administered for preventive or therapeutic purposes, previous therapy, the patienfs 
clinical history and response to the agent, and the discretion of die attending physician. The agent is suitably 
administered to the patient at one time or over a series of treatments. 

For example, depending on the type and severity of the disease, about 1 vg/kg to 1 5 mg/kg (e.g., 0.1-20 
mg/kg) of antibody is an initial candidate dosage for administration to the patient, whether, for example, by one 
or more separate administrations, or by continuous infusion. A typical daily dosage might range from about 1 
Pg/kg to 1 00 mg/kg or more, depending on the factors mentioned above. For repeated administrations over several 
days or longer, depending on the condition, the treatment is sustained until a desired suppression of disease 
symptoms occurs. However, other dosage regimens may be useful. The progress of this therapy is easily 
monitored by conventional techniques and assays. 

S. Articles of Manufacture 

In another embodiment of the invention, an article of manufacture containing materials useful for the 
diagnosis or treatment of the disorders described above is provided. The article of manufacture comprises a 
container and a label. Suitable containers include, for example, bottles, vials, syringes, and test tubes. The 
containers may be formed from a variety of materials such as glass or plastic. The container holds a composition 
which is effective for diagnosing or treating the condition and may have a sterile access port (for example the 
container may be an intravenous solution bag or a vial having a stopper pierceable by a hypodermic injection 
needle). The active agent in the composition is usually an anti-tumor agent capable of interfering with the activity 
of a gene product identified herein, e.g., an antibody. The label on, or associated with, the container indicates that 
the composition is used for diagnosing or treating the condition of choice. The article of manufacture may further 
comprise a second container comprising a pharmaceutically-acceptable buffer, such as phosphate-buffered saline, 
Ringer's solution and dextrose solution. It may further include other materials desirable from a commercial and 
user standpoint, including other buffers, diluents, filters, needles, syringes, and package inserts with instructions 
for use. 
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WMeceUsurfaceprotei^suchasgrowthreceptorsoverexpressedincer^ 
for drug candidates or tumor (e.g., cancer) treatment, the sameproteins along with secreted proteins encoded by 
the genes amplified in tumor cells find additional use in the diagnosis and prognosis of tumors. For example 
antibody dnectedagair*^^ 
or prognostics. 

For example, antibodies, including antibody fragments, can be used to qualitatively or quantitatively 
detect the expression of proteins encoded by the amplified genes ("marker gene products"). The antibody 
P^blyueqmppedwimadete^ 



- o ~~ «#* w JugMi. unci usuopy, 

flow cytometry, fluorimetry, or other techniques known in the art Inese techniques are particularly suitable if 
the amplified gene encodes a cell surface protein, e.g., a growth factor. Such binding assays are performed 
essentially as described in section 5 above. 

In situ detection of antibody binding to the marker gene products can be performed, for example, by 
umnunofluorescenceorimmunoelectronmicroscopy. For this purpose, a histological specimen is removed from 
the patient, and a labeled antibody is applied to it, preferably by overlaying the antibody on a biological sample 
Tins procedure also allows for determining the distribution of the marker gene product in the tissue examined 
It will be apparent for those skilled in the art that a wide variety of histological methods are readily available for 
in situ detection. 

Thefollowing examples areoffered for mustmuve purposes only, and are not fo^^ 
of the present invention in any way. 

AUpatentandUteraturereferenc^ 
in their entirety. 

EXAMPLES 

Commercially available reagents referred to in the examples were used according to manufacturer's 
instructions unless otherwise indicated. The source of those cells identified in the following examples and 
throughout the specification, by ATCC accession number, is the American Type Culture Collection, 10801 
Umversity Blvd., Manassas, VA 20110-2209. All original deposits referred to in the present application were 
made under the provisions of the Budapest Treaty on the International Recognition of the Deposit of 
Mrcroorganisms for the Purpose of Patent Procedure and the Regulations thereunder (Budapest Treaty) This 
assuresmamtenanceofaviablec*^ The deposit will be 

madeavailablebyATCCunderthete^^^ 
Inc.,andATCC,wmchassurespe^^ 

to the public upon issuance of the pertinent U.S. patent or upon laying open to the public of any U.S. or foreign 
patent application, whichever comes first, and assures availability of the progeny to one determined by foe U S 
Commrssxoner of Patents and Trademarks to be entitled thereto according to 35 USC § 122 and the 
Commrssxoner's rules pursuant thereto (including 37 CFR § 1.14 with particular reference to 886 OG 638). 

Unless °therwi S enoted,foepresentmventionuses S tandardproceduresofrec^^ 
such as those described hereinabove and in the following textbooks: Sambrook et al., Molecular Cln„,W 
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T^horatQrvManualX oldSpringHarfaorPressN.Y., 1989; Ausubel etaL, Current Protocols in Molecular Biology , 
GreenPublishing Associates and Wiley Interscience,N.Y., 1989; Innis et g/^ PCR Protocols: A Guide to Methods 
and Applications, Academic Press, Inc., N.Y., 1990; Harlow etal, Antibodies: A laboratory Manual, Cold Spring 
Harbor Press , Cold SpringHarbor, 1 QSR; r^it, Oliponucleotide Synthesis, IRL Press, Oxford, 1984;R.LFreshney, 
Animal Cell Culture, 1987; Coligan et al,, Current Prot "™lg ™ Immunology, 1991. 

EXAMPLE 1 

Gene Expression Profiling In Silico: Relative Expr e ssion of Genes in Renal Cell Carcinoma 
Tissue Exp rfrgcirm Profilin g Using GeneExpress ® 

A proprietary database containing gene expression information (GeneExpress®, Gene Logic Inc., 
Gaithersburg, MD) was analyzed in an attempt to identify polypeptides (and their encoding nucleic acids) whose 
expression is significantly upregulated in a particular tumor tissue(s) of interest as compared to other tumor(s) 
and/or normal tissues. Specifically, analysis of the GeneExpress® database was conducted using either software 
available through Gene Logic Inc., Gaithersburg, MD, for use with the GeneExpress® database or with proprietary 
software written and developed at Genentech, Inc . for use with the GeneExpress® database. The rating of positive 
bits in the analysis is based upon several criteria including, for example, tissue specificity, tumor specificity and 
expression level in normal essential and/or normal proliferating tissues. The following is a list of molecules whose 
tissue expression profile as determined from an analysis of the GeneExpress® database evidences high tissue 
expression and significant upregulation of expression in a specific tumor or tumors as compared to other tumor(s) 
and/or normal tissues and optionally relatively low expression in normal essential and/or normal proliferating 
tissues. As such, the molecules listed in Table 3 are excellent polypeptide targets for the diagnosis and therapy 
. of cancer, such as renal cell carcinoma in mammals. Gene expression in renal cell carcinoma (RCC) relative to 
normal renal tissue is disclosed herein. 

Twenty-two genes were identified that demonstrated a greater than 1 .5-fold median tumor expression-to- 
normal expression ratio (Table 3). The median value was used to determine the ratio of expression because the 
median, rather than the average value, is not skewed by a few outlying data points. These genes have not 
previously been identified as associated with renal tumors. Adrenomedullin was recently associated with 
angiogenesis (Nikitenko, L. L. et al., Mol. Hum. Reprod. 6:811-819 (2000), although it has been recognized as 
a protein secreted by endothelial and other cell types. There are reports indicating that the chemokine receptor, 
CXCR4, to angiogenesis. Endothelial- and tumor cell-associated expression of CXCR4 and its ligand SDF-1 has 
been described in glioblastomas (Rempel, S.A. et al., Clin. Cancer Res. 6: 102-1 1 1 (2000)) and pancreatic tumors 
(Koshiba, T. et al., Clin. Cancer Res. 6:3530-3535 (2000)), but not in renal cell carcinomas. Many of the genes 
exhibiting an elevated median tumor.normal ratio in renal tumor versus normal tissues were matrix or matrix- 
associated molecules, including several collagens and laminins. This may relate to the invasion of renal cancer 
cells into normal tissue and alterations in extracellular matrix composition that may accompany this process. 
Several endothelial marker genes, including CD3 1 (platelet/endothelial ceU adhesion molecule, PECAM) and VE- 
cadherin were also elevated in tumor versus normal tissue, consistant with the highly vascular nature of RCC. 
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TABLE 3 

Ratio of Median Intensity Values for Gene Expression 



in Renal Cell Carcinoma versus Normal Renal Tissue. 



Gene 


Accession 
Number 


Median 
Intensity 


Median 
Intensity 


Median 
Tumor: 
rNormai 
Ratio 


Genes Upregulated in 
Renal Tumors 


Renal 
Tumors 


Normal 
Renal 

TIcciip 


CXCR4 


lajo / y / 


<>77 f\ 


79.6 


6.6 


Laminin alpha 4 






21.6 


5.3 


TEMPI 


t\i n an 


1224.9 


235.4 


5.2 




"Nyf7A^7/£ 
JMLCCO /O 


yby.5 


77Q 4 


3.5 








o.y 


3 4 


Adrenomedullin 


T\i AV7A 

JJ145 /*¥ 






3 4 




X15882 


4ol.O 




^ 4 




L12350 


60 


1 7 O 

1 f .y 


^ 4 




V00503 


309.7 




^ 7 




X52022 


250.1 


OO.J 


7 O 


Latent TGFbeta binding protein 2 


Z37976 


O A O 

84.6 


31.1 


7 7 


Serine or cystein protease inhibitor heat shock protein 
47 (HSP47) 


D83174 


CO A A 

584;4 


7 1 ft 7 
Z l o.Z 


7 7 




U84573 




r 4 


2.6 


Connexin 43 


X52947 


149.4 


64.6 


2.3 


Type IV collagen alpha 2 


X05610 


1191.8 


534.9 


2.2 


Connexin 37 


M96789 


101.2 


45.5 


2.2 


Ephrin Al 


M57730 


279.1 


125.8 


2.2 


Laminin Beta 2 


M55210 


224.9 


107.2 


2.1 


IntegrinAlpha 1 


X68742 


204.2 


100.2 


2.0 


Hevin 


X86693 


988.6 


559.3 


1.8 




U25997 


262.6 


158.6 


1.7 


Thrombospondin 4 


Z19585 


1 5.9 


3.6 


1.6 


CD36 


M98399 


5.5 


3.4 


1.6 



The genes listed in Table 3 are uniquely disclosed herein as overexressed in renal cell carcinoma. Thus, 
according to the invention, determining the overexpression of any one or a plurality of these genes in renal tissue 
suspected of being cancerous is useful in the diagnosis of renal cell carcinoma. In addition, according to the 
invention, a method of antagonizing the overexpression of these genes is useful in treating renal cell carcinoma. 

The following examples provide guidance for the preparation of the polypeptides encoded by the genes 
overexpressed in renal cell carcinoma, which polypeptides are useful in preparation of antagonist or agonist 
antibodies or small molecules capable of modulating their function. 
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EXAMPLE 2 

Expression ofCXCR^T^^^ip^^-r^^. — 

~ ~ P ■ ' Type TV collar alpha T T^, n a i nha y AHt ^ 

»« e i n?frTT l r 7 )s ^ r . nr . vh , np ^ in | lib ^ rhpi ,, h ^^ 

Tte ita^^ao, of an ta of CXCR4; Laminin a^oo 4; TTMP1- 

V! collagen aipna % Type VI eoHagen ^ 3; ^ IGFbeK « » ^ 

sir Ta ^ 37: ** A,i i — * «-*■ * ■* 

■Wbospoodm^orCDSobyn^bbmte^sioou.Eao;,. 

TnePCRan^tfe. 

zzrzr • 0,0 vec< °" - **** — ~* — • - - 
zrsz* ; t ""-"-'^^.^^^ 

HZT DNA *" be fc *- 4 - 4 -— - * ~ -** - 

2Tvo.Io.lI. f- ^ 8 ™^ tol:IJ ^^ 3 ; A ^»^Ii"^oo*o™odio 
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5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1 ; Stanniocalcin 1 ; Thrombospondin 4 ; or CD3 6 protein can then be purified using a metal chelating column under 
conditions that allow tight binding of the protein. 

Apolypeptide is expressed inE. coli in a poly-His tagged form using die following procedure. The DN A 
5 encoding the selected polypeptide is initially amplified using selected PCR primers. The primers preferably 

contain restriction enzyme sites which correspond to the restriction enzyme sites on the selected expression vector, 
and other useful sequences providing for efficient and reliable translation initiation, rapid purification on a metal 
chelation column, and proteolytic removal with enterokinase. The PCR-amplified, poly-His tagged sequences 
are then ligated into an expression vector, which is used to transform an£. coli host based on strain 52 (W31 10 
10 fuhA(tonA) Ion galE rpoHts(htpRts) clpP(lacIq). Transformants were first grown in LB containing 50 mg/ml 

carbenicillinat30 o C with shaking until an O.D. of3-5 at 600 nm is reached. Cultures are then diluted 50-100 fold 
into CRAP media (prepared by mixing 3.57 g (NH«) 2 S0 4 , 0.71 g sodium citrate-2H,0, 1.07 g KC1, 5.36 g Difco 
yeast extract, 5 .36 g Sheffield hycase SF in 500 ml water, as well as 1 10 mM MPOS, pH 7.3, 0.55% (w/v) glucose 
and 7 mM MgS0 4 ) and grown for approximately' 20-30 hours at 30°C with shaking. Samples are removed to 
1 5 verify expression by SDS-PAGE analysis, and the bulk culture is centrifuged to pellet the cells. Cell pellets are 

frozen until purification and refolding. 

E. coli paste from 0.5 to 1 L fermentations (6-10 g pellets) is resuspended in 10 volumes (w/v) in 7 M 
guanidine, 20 mM Tris, pH 8 buffer. Solid sodium sulfite and sodium tetrathionate were added to make final 
concentrations of 0.1M and 0.02 M, respectively, and the solution is stirred overnight at 4°C. This step results 
20 in a denatured protein with all cysteine residues blocked by sulfitolization. The solution is centrifuged at 40,000 

rpm in a Beckman Ultracentifuge for 30 min. The supernatant is diluted with 3-5 volumes of metal chelate 
column buffer (6 M guanidine, 20 mM Tris, pH 7.4) and filtered through 0.22 micron filters to clarify. The 
clarified extract is loaded onto a 5 ml Qiagen Ni 2+ -NTA metal chelate column equilibrated in the metal chelate 
column buffer. The column is washed with additional buffer containing 50 mM imidazole (Calbiochem, Utrol 
25 grade), pH 7.4. The proteins were eluted with buffer cont ainin g 250 mM imidazole. Fractions containing the 

desired protein are pooled and stored at4°C. Protein concentration is estimated by its absorbance at 280 nmusing 
the calculated extinction coefficient based on its amino acid sequence. 

The proteins are refolded by diluting sample slowly into freshly prepared refolding buffer consisting of: 
20 mM Tris, pH 8.6, 0.3 M NaCL 2.5 M urea, 5 mM cysteine, 20 mM glycine and 1 mM EDTA. Refolding 
30 volumes arechosen so that the final protein concentration is between 50 to 1 00 micrograms/ml. The refolding 

solution is stirred gendy at 4°C for 12-36 hours. The refolding reaction is quenched by the addition of TFA to 
a final concentration of 0.4% (pH of approximately 3). Before further purification of the protein, the solution is 
filtered through a 0.22 micron filter and acetonitrile is added to 2-10% final concentration. The refolded protein 
is chromatographed on a Poros Rl/H reversed phase column using a mobile buffer of 0.1%TFA with elution with 
35 a gradient of acetonitrile from 10 to 80%. Aliquots of fractions with A 2S0 absorbance analyzed on SDS 

polyacrylamide gels and fractions containing homogeneous refolded protein are pooled. Generally, the properly 
refolded species of most proteins are eluted at the lowest concentrations of acetonitrile since those species are the 
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most compact wife their hydrophobic interiors shielded from interaction with the reversed phase resin. 
Aggregated species are usually eluted at higher acetonitrile concentrations. In addition to resolving misfolded 
forms of proteins from the desired form, the reversed phase step also removes endotoxin from the samples. 

FractioriscontainmgthedesiredfoldedPR01788andPR01555 proteins are pooled and the acetonitrile 
removed using a gentle stream of nitrogen directed at the solution. Proteins are formulated into 20 mM Hepes, 
pH 6.8 with 0.14 M sodium chloride and 4% mannitol by dialysis or by gel filtration using G25 Superfine 
(Pharmacia) resins equilibrated in the formulation buffer and sterile filtered. 

EXAMPLE 3 

Expression of CXCR4: Laming] alpha 4; TIMP1 ; Type IV colWn a lnh a L Laminja 3: Adrennm^miin- 
, Thrombospondin2; Type I collagen alpha 2; Type VT collagen fl 1nh a 7- T y pe VTcnIWn a i pha3: Latent TYrFhp.ta 
bindipg protein 2 (LTBP2)- Serine or cystein protease inhibitor h» a t s hock nmtrfn mxP 4 7Y. ProcnlWn.ly g™ 
2-oxoglutarate 5-dioxypenase- connexin 43; Type IV collar a lr,h a 2: Connexin Hohrin Al: T^inin h»r» 
2; Integrin alpha 1- Stanniocalcin 1 ; T hrombospondin 4: or in man ,m a li M ~iio 

This example illustrates preparation of a potentially glycosylated form of CXCR4; Diminin alpha 4; 
TIMP1 ; Type IV collagen alpha 1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha' 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cystemproteaseinhfti^^ 

43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD36 by recombinant expression in mammalian cells. 

The vector, pRK5 (see EP 307,247, published March 15, 1989), is employed as the expression vector. 
Optionally, the CXCR4; Laminin alpha 4; TIMP1 ; Type IV collagen alpha 1 ; Laminin alpha 3; AdrenomeduUin; 
Thrombospondm^T^elco^ 

binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta' 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 encoding DNA is ligated into pRK5 with 
selected restriction enzymes to allow insertion of the CXCR4; Larninin alpha 4; TIMP1 ; Type IV collagen alpha 
1; Laminin alpha 3; AdrenomeduUin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; 
Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 
encodmg DNA usmg hganon memods ^ 

PRK5-CXCR4; pRK5-Laminin alpha 4; pRK5-TIMPl; pRK5-Type IV collagen alpha 1 ; pRK5-Larninin alpha 
3; pRK5-Adrenomedullin; pRK5-Thrombospondin 2; pRK5-Type I collagen alpha 2; pRK5-Type VI collagen 
alpha2; pRI 3-TypeVIcoUagenalpha3;pRK5-I^ntTGFbetabmdingprotem2 

or cystein protease inhibitor heat shock protein (pRK5-HSP47); pRK5-Procollagen-lysine, 2-oxoglutarate 5- 
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dioxygenase; P P^-coimexm43;pRK5-TypeIV^ 

Laminin beta 2; pRK5-Integrin alpha 1; pPJC5-Stanniocalcin l;pRK5-Thrombospondin4; orpRK5-CD36. 

In one embodiment, the selected host cells may be 293 cells. Human 293 cells (ATCC CCL 1573) are 
grown to confluence in tissue culture plates in medium such as DMEM supplemented with fetal calf serum and 
optionally, nutrient components and/or antibiotics. About 10 ug pRK5-CXCR4; pRK5-Laminin alpha 4; P RK5- 
T1MP1; pRK5-TypeIV collagen alpha 1 ; pRK5-T aminin dpha3; P RK5-Adrenomedullm;pRK5-Thrombospondin 
2; P RK5-TypeI coUagen alpha 2; pRK5-Type VI collagen alpha2; pRK5-Type VI collagen alpha 3; pRK5-Latent 
TGFbeta binding protein 2 (pRK5-LTBP2); pRK5-Serine or cystein protease inhibitor heat shock protein (pRK5- 
HSP47); P RK5-ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; pRK5-connexin 43; pRK5-Type IV collagen 
alpha 2; P RK5-Connexin 37; pRK5-Ephrin Al; pFJ3-L*rninin beta 2; P RK5-Integrin alpha 1; pRK5- 
Stanniocalcin 1; pRK5-Thrombospondin 4; or pRK5-CD36 DNA is mixed with about 1 ug DNA encoding the 
VA RNA gene [Thimmappaya et al., £eU, 31:543 (1982)] and dissolved in 500 ul of 1 mM Tris-HCl, 0.1 mM 
EDTA, 0.227 M CaCl,. To this mixture is added, dropwise, 500 ul of 50 mM HEPES (pH 7.35), 280 mM NaCl, 
1.5 mM NaPO«, and a precipitate is allowed to form for 10 minutes at 25°C. The precipitate is suspended and 
added to the 293 cells and allowed to seme for about four hours at 37°C. The culture medium is aspirated off and 
2 ml of 20% glycerol in PBS is added for 30 seconds. The 293 cells are then washed with serum free medium, 
fresh medium is added and the cells are incubated for about 5 days. 

Approximately 24 hours after the transfections, the culture medium is removed and replaced with culture 
medium (alone) or culture medium containing 200 uCi/ml »S-cysteine and 200 uCi/ml «S-methionine. After a 
12 hour incubation, the conditioned medium is collected, concentrated on a spin filter, and loaded onto a 15% SDS 
gel. The processed gel may be dried and exposed to film for a selected period of time to reveal the presence of 
the CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; laminin alpha 3; Adrenomedullin; 
Thrombospondin2;TypeIcoUagenalpha2; Type VI collagen alpha2; Type VI coUagen alpha 3; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 37; Ephrin Al; laminin beta 
2;mtegrmalpbal;Starmiocdcml;Thrombospondm4;orCD36polypeptide.Thecu^ 

cells may undergo further incubation (in serum free medium) and the medium is tested in selected bioassays. 

In an alternative technique, CXCR4; Laminin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Umiinin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I coUagen alpha 2; Type VI coUagen alpha 2; Type VI coUagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV coUagen alpha 2; Connexin 
37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 encoding DNA 
may be introduced into 293 ceUs transiently using the dextran sulfate method describedby Somparyrac et al., Proc, 
Natl. Acad. Sci.. 12:7575 (1981). 293 cells are grown to maximal density in a spinner flask and 700 ug pRK5- 
CXCR4; pPJC5-Laminin alpha 4; pRK5-TTMP 1 ; pRK5-Type IV coUagen alpha 1 ; pRK5-Laminin alpha 3; pRK5- 
AdrenomeduUin; pRK5-Thrombospondin 2; pRK5-Type I coUagen alpha 2; pRK5-Type VI coUagen alpha 2; 
pRK5-Type VI coUagen alpha 3; pRK5-Latent TGFbeta binding protein 2 (pRK5-LTBP2); pRK5-Serine or 
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cystein protease inhibitor heat shock protein (pRK5-HSP47); pRK5-Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; P RK5^omiexin43; P PJC5-TypeIVcolkgenaipha2;pRK5-Connexin3 

Laminmbeta2;pRK5-Integrin alpha l;pRK5-Stanniocalcm l;pRK5-Thrombospondin4; orpRK5-CD36 DNA 
is added. The cells are first concentrated from the spinner flask by centrifiigation and washed with PBS. The 
DNA-dextran precipitate is incubated on the cell pellet for four hours. The cells are treated with 20% glycerol 
for 90 seconds, washed with tissue culture medium, and re-introduced into the spinner flask containing tissue 
culturemedium,5^g/rnl bovine insulin and 0.1 ug/ml bovine transferrin. After about four days, the conditioned 
media is centrifuged and filtered to remove cells and debris. The sample containing expressed CXCR4; Laminin 
alpha 4; TIMP1; Type IV collagen alpha 1; laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 can then be concentrated and purified by any selected method, 
such as dialysis and/or column chromatography. 

In another embodiment CXCR4; Laminin alpha 4; TTMP1; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullm; Thrombospon^ 

3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laniinin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 can be expressed in CHO 
cells. The pRK5-CXCR4; pRK5-Laminin alpha 4; pRK5-TIMPl; pRK5-Type IV collagen alpha 1; pRK5- 
Laminmalpha3;pRK5-AdT^ 

VI collagen alpha 2; pRK5-Type VI collagen alpha 3; pRK5-Latent TGFbeta binding protein 2 (pRK5-LTBP2); 
pRK5-Serine or cystein protease inhibitor heat shock protein (pRK5-HSP47); pRK5-Procollagen-lysine, 2- 
oxoglutarate 5-dioxygenase; P RK5-connexin 43; P RK5-Type IV collagen alpha 2; pRK5-Connexin 37; P RK5- 
Ephrin Al ; P PJC5-Laniinin beta 2; pRK5-Integrin alpha 1 ; pRK5-Stanniocalcin 1 ; pRK5-Thrombospondm 4; or 
PRK5-CD36 vector can be transfected into CHO cells using known reagents such as CaPO, or DEAE-dextran. 
As described above, the cell cultures can be incubated, and the medium replaced with culture medium (alone) or 
medium containing a radiolabel such as "S-methionine. After determining the presence of the CXCR4; 1^^ 
alpha 4; TEMPI; Type IV collagen alpha 1; Laininin alpha 3; Adrenomedullin; Thrombospondin 2; Type I 
collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Lanunin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide, the culture medium may be replaced with serum 
free medium. Preferably, the cultures are incubated for about 6 days, and then the conditioned medium is 
harvested. The medium containing die expressed CXCR4; Laminin alpha 4; 7TMP1 ; Type IV collagen alpha 1; 
Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type 
VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
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protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin37; Ephrin Al;Umimnbeta2;Integrinalpha 1; Stanniocalcin l;Thrombospondin4;orCD36canthen 
be concentrated and purified by any selected method. 

Epitope-tagged CXCR4; I^minin alpha 4; TMP1; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin2; Typel collagen alpha 2; Type VI collagen alpha 2; Type VI coUagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al;I^nunmbeta2;mtegrmalphal;Staiiniocalc m l;Throm 

CHOceUs. The CXCR4;Laminin alpha 4; TEMPI; Type IV collagen alpha l;Laminin alpha 3; Adrenomedullin; 
Thrombospondm 2; Typel coUag^^ 

binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 
2;Integrinalpha 1; Stanniocalcin 1; Thrombospondin4; or CD36 maybe subclonedoutofthepRKS vector. The 
subclone insert can undergo PCR to fuse in frame with a selected epitope tag such as a poly-His tag into a 
Baculovirus expression vector. The poly-His tagged CXCR4; Laniinin alpha 4; TIMP1; Type IV coUagen alpha 
1; l^minin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; 
Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type TV collagen alpha 
2; Connexm37;EphrmAl;I^niinmbeta2;mtegrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 insert 
can then be subcloned into a SV40 driven vector containing a selection marker such as DHFR for selection of 
stable clones. Finally, the CHO cells can be transfected (as described above) with the SV40 driven ^vector. 
Labeling may be performed, as described above, to verify expression. The culture medium containing the 
expressed poly-His tagged CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type TV collagen alpha 2; Connexin 37; Ephrin 
Al;I-amininbeta2; Integrin alpha 1; Stanniocalcin 1 ; Thrombospondin 4; or CD36 can then be concentrated and 
purified by any selected method, such as by Ni 2+ -chelate affinity chromatography. Expression in CHO and/or 
COS cells may also be accomplished by a transient expression procedure. 

CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; L^nunin alpha 3; Adrenomedullin; 
Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta 
binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 
2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 
2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 can be expressed in CHO cells by a stable 
expression procedure. For example, stable expression in CHO cells is performed using the following procedure. 
The proteins are expressed as an IgG construct (immunoadhesin), in which the coding sequences for the soluble 
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forms (e.g., extracellular domains) of the respective proteins are fused to an IgGl constant region sequence 
containing the hinge, CH2 and CH2 domains and/or in a poly-His tagged form. 

Following PGR amplification, the respective DNAs are subcloned in a CHO expression vector using 
standaidtedmique^ ^ ^ 

and Sons (1997). CHO expression vectors are constructed to have compatible restriction sites 5' and 3' of the 
DNA of interest to allow the convenient shuttling of cDNA's. The vector used for expression in CHO cells is as 
described inLucasetal^ NucLAcidsRes 24:9 (1774-1779 (1996), and uses the SV40 early promoter/enhancer 
to drive expression of the cDNA of interest and dihydrofolate reductase (DHFR). DHFR expression permits 
selection for stable maintenance of the plasmid following transfection. 

TwelveniicrogramsofmedesiredplasnndDNAaremtroducedmtoapproxim^ 
using commercially available transfection reagents Superfect* (Quiagen), Dosper® or Fugene* (Boehringer 
Mannheim). The cells are grown as described in Lucas et al., supra. Approximately 3 x 10 ' cells are frozen in 
an ampule for further growth and production as described below. 

The ampules containing the plasmid DNA are thawed by placement into a water bath and mixed by 
vortexing. The contents are pipetted into a centrifuge tube containing 10 mis of media and centrifuged at 1000 
rpmforSminutes. The supernatant is aspirated and the cells are resuspended in 10 ml of selective media (0 2 urn 
filtered PS20 with 5% 0.2 urn diafiltered fetal bovine serum). The cells are then aliquoted into a 1 00 ml spinner 
containing 90 ml of selective media. After 1 -2 days, the cells are transferred into a 250 ml spinner filled with 150 
ml selective growthmedium and incubated at 37'C. After another 2-3 days, 250 ml, 500 ml and 2000 ml spinners 
arese^edwifoSxlO'ceUs/ml.Tte^^ 

in production medium Although any suitable CHO media may be employed, a production medium described in 
US PatentNo. 5,122,469, issued June 16, 1992 may beused. SLpmdnctionsphmerisse^atl^x lO^cells^ 
On day 0, the cell number and pH are determined. On day 1, the spinner is sampled and sparging with filtered 
an ,s commenced. On day 2, the spinner is sampled, the temperature shifted to 33°C, and 30 ml of 500 g/L 
glucose and0.6mlofl0%antifoam(e.g.,35%polydimemylsiloxaneemulsion,DowCor^^ 
Emulsion) added. Throughout the production, the pH is adjusted as necessary to keep at around 7.2. After 10 
days, or until viability dropped below 70%, the cell culture is harvested by centrifugation and filtered through a 
0.22 urn filter. The filtrate is either stored at 4»C or immediately loaded onto columns for purification. 

Formepoly-Histaggedconstmcts^^ Before 
purification, imidazole is added to the conditioned media to a concentration of 5 mM. The conditioned media is 
pumped onto a 6 ml Ni 2+ -NTA column equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 
5 mM xmrdazole at a flow rate of 4-5 ml/min. at 4»C. After loading, the column is washed with additional 
equthbratron buffer and the protein eluted with equilibration buffer containing 0.25 M imidazole. The highly 
punfied protein is subsequently desalted into a storage buffer containing 10 mM Hepes, 0.14 M NaCl and 4% 
mamutol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and stored at -80»C. 

Immunoadhesin (Fc containing) constructs are purified from the conditioned media as follows The 
conditioned m ediumispumpedontoa5mlProtemAcolurnn(Phannacia)wm 
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Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer before 
elution with 100 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 ml fractions 
into tubes containing 275 ul of 1 M Tris buffer, pH 9. The highly purified protein is subsequently desalted into 
storage buffer as described above for the poly-His tagged proteins. The homogeneity is assessed by SDS 
polyacrylamide gels and by N-terminal amino acid sequencing by Edman degradation. 

EXAMPLE 4 

Expression of CXCR4: Lam inin alpha 4; TIMP1: Type IV collagen alpha 1: Laminin alpha 3: 
Adrenomedullin: Thro mhngpnnHin 2: Type I collagen aloha 2: Type VI collagen alpha 2: Type VI collagen 
alpha 3: Latent TGFbeta binding protein 2 (LTBP2): Serine or cvstein protease inhibitor heat shock protein 
(HSP47): Procollagen-lysine. 2-oxoglutarate 5-dioxvgenase: connexin 43: Type IV collagen aloha 2: 
Connexin 37: Ephrin Al ; l ami nin beta 2: Integrin alpha 1: Stanniocalcin 1; Thrombospondin 4: or CD36 in 
Yeast 

The following method describes recombinant expression of CXCR4; Laminin alpha 4; TEMPI ; Type IV 
collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
colla gen alpha 2 ; Type VI cohagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease 
inhibitor heal shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; EphrinAl; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 in yeast. 

First, yeast expression vectors are constructed for intracellular production or secretion of CXCR4; 
Laminin alpha 4; TTMPl ; Type IV collagen alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 from the ADH2/GAPDH promoter. DNA encoding CXCR4; 
Laminin alpha 4; TIMP1 ; Type IV collagen alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 and the promoter is inserted into suitable restriction enzyme sites 
in the selected plasmid to direct intracellular expression of CXCR4; Laminin alpha 4; TTMPl; Type IV collagen 
alpha 1 ; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 
2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2) ; Serine or cystein protease inhibitor heat 
shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36. For 
secretion, DNA encoding CXCR4; Laminin alpha 4; TTMPl; Type IV collagen alpha 1; Laminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
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Tvneiv ., , u "^g the ADH2/GAPDH promoter, a native CXCR4; Laminin alpha 4- TEMPI • 

aipna 4, TEMPI, Type IV collagen alpha I; Lami^ ^ 3. Adrenomedullin- 
2, Integra ,1,4, , ; Stoiooa,^ , . TbanbogKodi. 4- or CD36 

-vej^r:;™""^ 

precioitatio •* , ~ fementat ™ transformed yeast supematants can be analyzed by 

precipitation with 10% trichloroacetic acid and separation by SDS-PAGE follow au ■ ■ 

Coomassie Blue stain. ' ^ by StZUmS ° f1he * eIs 

Recombinant CXCR4; Laminin alpha 4- TEMPI- Tvne TV ™» 
Adrenomedullin- Th* ... ' W collagen alpha 1; I^uninin alpha 3; 

^^^^ 

Procollagen-lysine, 2-oxogluterate 5 dioT " 03,546111 Pr ° teaSC inhibitor heat shock P r °t«n (HSP47); 

Al^beta^tStT^ 

—dbyrem^^^ 

themediumusmgselectl^ 

IV collagen alpha 1 ; Lam^ ^ 3 . Adrenomedullin; Tnrombospondm 2; Type I collagl alll^T v 
inhibitor heat shock protein ffISP47VP „ , amgprotelIl2 ( LTBP2 );Senneorcysteinprotease 
coHagenalpha^e^^ 

may further be purified using selected column chromatography resins. 

EXAMPLE 5 

Bspression of CYPPi; t gminin n1 p l)f| j TTMT1 iw tv n 

Lm ^ L 1 VP* ^ collar alp ha i ■ T M ninjn alnha 1 • 



113 



03032813A2J_> 



WO 03/032813 PCT/US02/33020 

Connexin 37: Ephrin Al: Lamirin heta 1\ Integrin alpha 1: Stapp inr.ftlr.in 1 ; Thrombospondin 4; o r CD36 in 
Baculovirus-infected Insect Cells 

The following method describes recombinant expression in Baculovirus-infected insect cells. 

The sequence coding for CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1 ; Laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 is fused upstream 
of an epitope tag contained within a baculovirus expression vector. Such epitope tags include poly-His tags and 
immunoglobulin tags (like Fc regions of IgG). A variety of plasmids may be employed, including plasmids 
derived from commercially available plasmids such as pVL1393 (Novagen). Briefly, the sequence encoding 
CXCR4; Laininin alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
5-dioxygenase; connexin 43 ; Type IV collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 or the desired portion of the coding sequence of CXCR4; 
T .a Tvimn alpha 4; TIMP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 2; Type 
I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 
(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 
dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 
1; Stanniocalcin 1; Thrombospondin 4; or CD36 (such as the sequence encoding the extracellular domain of a 
transmembrane protein or the sequence encoding the mature protein if the protein is extracellular) is amplified by 
PCR with primers complementary to the 5 ! and 3' regions. The 5' primer may incorporate flanking (selected) 
restriction enzyme sites. The product is then digested with those selected restriction enzymes and subcloned into 
the expression vector. 

Recombinant baculovirus is generated by co-transfecting the above plasmid and BaculoGold™ virus 
DNA (Pharmingen) into Spodoptera frugiperda ("Sf9") cells (ATCC CRL 171 1) using lipofectin (commercially 
available from GIBCO-BRL). After 4-5 days of incubation at 28°C, the released viruses are harvested and used 
for further amplifications. Viral infection and protein expression are performed as described by O'Reilley et al., 
Baculovirus expression vectors: A Laboratory Manual Oxford: Oxford University Press (1994). 

Expressed poly-His tagged CXCR4; Laminin alpha 4; TIMP1 ; Type IV collagen alpha 1 ; I . amin i n alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 can then be 
purified, for example, by Ni^-chelate affinity chromatography as follows. Extracts are prepared from recombinant 
virus-infected Sf9 cells as described by Rupert et aL, Nature. 362: 175-179 (1993). Briefly, Sf9 cells are washed, 
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Une ml fractions are collected and analyzed bv SDS PAfiF i 

anaiyzea by bDS-PAGE and silver staining or Western blot with NP-NTa 

4, T1MP., Typs IV coUaga. 1; 1^ ^ 3; ' 

« «— . UH. ha* ^ (HSP47); Pre^,^, ^^J^ 

. . Tb^bosponda, 4; c, CD 3 „, resp^y, m ^ ^ agaiM ^ ^ 

X:* s c (HSP47,; ^ ~ — « — u 

protein G column chromatography. 

L) P_ ^ are expressed as an Ig o w , „ ^ ^ 

mciuae tne His or Fc tag sequences. The cells are grown in Hink's TOMPHm-i- 
toc/tt i % ^, s 1WM " FHmedlu m supplemented with 10% 

FBS (Hyclone). Cells are incubated for 5 davs at 28°r tk 

thetW," . area tor 5 days at 28 C. The supernatant isharvested and subsequently used for 

thefhstv^amplrf^ 

approximate multiplicity ofinfection (MOD oflO. CeUs are incubated for 3 Z at 28»C 

harvestedandtheexpressionof^econstmctsmthebaculov^ ^ supernatant is 

me oacuiovirus expression vector is determined by batch binding 
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of 1 ml of supernatant to 25 ml of Ni 2+ -NTA beads (QIAGEN) for hisudine tagged proteins or Protein-A 
Sepharose CL-4B beads (Pharmacia) for IgG tagged proteins followed by SDS-PAGE analysis comparing to a 
known concentration of protein standard by Coomassie blue staining. 

The first viral amplification supernatant is used to infect a spinner culture (500 ml) of Sf9 cells grown 
5 in ESF-92 1 medium (Expression Systems LLC) at an approximate MOI of 0. 1 . Cells are incubated for 3 days at 

28°C. The supernatant is harvested and filtered. Batch binding and SDS-PAGE analysis are repeated, as 
necessary, until expression of the spinner culture is confirmed. 

The conditioned medium from the transfected cells (0.5 to 3 L) is harvested by centrifugation to remove 
the cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein construct is 
1 0 purified using a Ni ^-NTA column (Qiagen). Before purification, imidazole is added to the conditioned media 

to a concentration of 5 mM. The conditioned media is pumped onto a 6 ml Ni 2+ -NTA column equilibrated in 20 
mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at a flow rate of 4-5 ml/min. at 4°C. After 
loading, the column is washed with additional equilibration buffer and the protein eluted with equilibration buffer 
containing 0.25 M imidazole. The highly purified protein is subsequently desalted into a storage buffer con tainin g 
15 10 mM Hepes, 0.14 M NaCl and 4% mannitol, pH 6.8, with a 25 ml G25 Superfine (Pharmacia) column and 

stored at -80°C. 

Immunoadhesin (Fc containing) constructs of proteins are purified from the conditioned media as follows. 
The conditioned media is pumped onto a 5 ml Protein A column (Pharmacia) which has been equilibrated in 20 
mM Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer 
20 before elution with 100 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 ml 

fractions into tubes con tainin g 275 ml of 1 M Tris buffer, pH 9. The highly purified protein is subsequently 
desalted into storage buffer as described above for the poly-His tagged proteins. The homogeneity of the proteins 
is verified by SDS polyacrylamide gel (PEG) electrophoresis and N-terminal amino acid sequencing by Edman 
degradation. 

25 Alternatively, a modified baculovirus procedure may be used incorporating high 5 cells. In this 

procedure, the DNA encoding the desired sequence is amplified with suitable systems, such as Pfu (Stratagene), 
or fused upstream (5'-of) of an epitope tag contained with a baculovirus expression vector. Such epitope tags 
v include poly-His tags and immunoglobulin tags (like Fc regions of IgG). A variety of plasmids may be employed, 
including plasmids derived from commercially available plasmids such as pIEl-1 (Novagen). The pIEl-1 and 

30 pIE 1 -2 vectors are designed for constitutive expression of recombinant proteins from the baculovirus ie 1 promoter 

in stably-transformed insect cells. The plasmids differ only in the orientation of the multiple cloning sites and 
contain all promoter sequences known to be important for iel-mediated gene expression in uninfected insect cells 
as well as the hr5 enhancer element pIEl-1 and pEEl-2 include the translation initiation site and can be used to 
produce fusion proteins. Briefly, the desired sequence or the desired portion of the sequence (such as the sequence 

35 encoding the extracellular domain of a transmembrane protein) is amplified by PCR with primers complementary 

to the 5' and 3' regions. The 5 1 primer may incorporate flanking (selected) restriction enzyme sites. The product 
is then digested with those selected restriction enzymes and subcloned into the expression vector. For example, 



116 



BNSDOCID: <WO 030328 13A2J_> 



10 



15 



20 



25 



30 



35 



WO 03/032813 

PCT/US02/33020 

derivatives of pffil-1 can include the Fc region of human IgG (pb.PH.IgG) or an 8 histidine (pb.PH.His) tag 
downstream (3'-of) the desired sequence. Preferably, the vector construct is sequenced for confirmation. 

High 5 cells are grown to a confluency of 50% under the conditions of 27°C, no C0 2 , NO pen/strep. For 
each 150 mm plate, 30 ug of pBB based vector containing the sequence is mixed with 1 ml Ex-Cell medium 
(Media: Ex-Cell 401 + 1/100 L-Glu JRH Biosciences #14401-78P (note: this media is light sensitive)), and in a 
separate *be, 100ulofCelffeotm(Ce^ 

of Ex-Cell medium. The two solutions are combined and allowed to incubate at room temperature for 1 5 minutes. 
8 ml of Ex-Cell media is added to the 2 ml ofDNA/CellFECTTN mix and this is layered on high 5 cells that has 
been washed once with Ex-Cell media. The plate is then incubated in darkness for 1 hour at room temperature. 
Tie DNA/CellFECTTN mix is then aspirated, and the cells are washed once with Ex-Cell to remove excess 
CellFECTIN, 30 ml of fresh Ex-Cell media is added and the cells are incubated for 3 days at 28°C. The 
supernatant is harvested and the expression of the sequence in the baculovirus expression vector is determined by 
batch binding of 1 ml of supernatant to 25 ml of Ni *-NTA beads (QIAGEN) for histidine tagged proteins or 
Protein-A Sepharose CL-4B beads (Pharmacia) for IgG tagged proteins followed by SDS-PAGE analysis 
comparing to a known concentration of protein standard by Coomassie blue staining. 

The conditioned media from the transfected cells (0.5 to 3 L) is harvested by centrifugation to remove 
the cells and filtered through 0.22 micron filters. For the poly-His tagged constructs, the protein comprising the 
sequence is purified using a Ni 2+ -NTA column (Qiagen). Before purification, imidazole is added to the 
conditionedmediatoaconcentrationofSmM. Ibe conditioned media is pumped onto a 6 ml Ni^-NTA column 
equilibrated in 20 mM Hepes, pH 7.4, buffer containing 0.3 M NaCl and 5 mM imidazole at a flow rate of 4-5 
ml/min. at48»C. After loading, the column is washed with additional equilibration buffer and the protein eluted 
with equilibration buffer containing 0.25 M imidazole. The highly purified protein is then subsequently desalted 
into a storage buffer containing 10 mM Hepes, 0.14 M NaCl and 4% mannitol, pH 6.8, with a 25 ml G25 
Superfine (Pharmacia) column and stored at -80°C. 

Immunoadhesin (Fc containing) constructs of proteins are purified from me conditioned media as follows. 
The conditioned media is pumped onto a 5 ml Protein A column (Pharmacia) which has been equilibrated in 20 
mM Na phosphate buffer, pH 6.8. After loading, the column is washed extensively with equilibration buffer 
before elution with 1 00 mM citric acid, pH 3.5. The eluted protein is immediately neutralized by collecting 1 ml 
fractions into tubes containing 275 ml of 1 M Tris buffer, pH 9. The highly purified protein is subsequently 
desalted into storage buffer as described above for the poly-His te gged proteins. The homogeneity of the sequence 
is assessed by SDS polyacrylamide gels and by N-terminal amino acid sequencing by Edman degradation and 
other analytical procedures as desired or necessary. 

EXAMPLE 6 

Pre paration of Antibodies that Bind PTCF4; Laminin alpha 4- Tj MP] ; Tvn. TV cgllage n alnh, i • Tamiwin 
alpha 3: Adrenornedullin; Thmmho^ondin 2: W T collages ^ 2- TW vr . ollapftn alnha T ^ g 
collar alpha 3- T ,tent TGPbeta binding protein 7 (T TBP?V Se rine or ^ ^, s e hMt cWlr 
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r ^in fHSP47V Pror-nllaeen-lvsine. 7-nvnHi.tarate 5-dioxveenase; connexin 43: Type. TV collagen alpha 2: 

r^npvin T7- Fnhrin AIT ^inir, beta 7 - Tntegrin alpha 1 • Stanniocalcin 1 ; Thrombospondin 4: or CD36 

This example illustrates preparation of monoclonal antibodies which can specifically bind CXCR4; 

Lamimn alpha 4; TMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type 
5 I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 

(LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5- 

dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 

1; Stanniocalcin 1; Thrombospondin 4; or CD36. 

Techniques for producing the monoclonal antibodies are known in the art and are described, for instance, 
10 in Goding, supra. Immunogens that may be employed include purified CXCR4; Laminin alpha 4; TIMP1; Type 

IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 

couagenalpha2;TypeVIcoUagenalpha3;La^ 

inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
15 4; or CD36 fusion proteins containing CXCR4; Laminin alpha 4; TIMP1; Type TV collagen alpha 1; Laminin 

alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock 
protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; 
Connexin 3 7 ; Ephrin Al ; Lamimn beta 2 ; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 and cells 
20 expressing recombinant CXCR4; Laminin alpha 4; TTMP1; Type IV collagen alpha 1; la minin alpha 3; 

Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; orCD36 on the cell surface. Selection 
25 of the immunogen can be made by the skilled artisan without undue experimentation. 

Mice, suchasBalb/c, are immunized withtheCXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 
1; T ammin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; 
Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat 
shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 
30 2; Connexin 37; Ephrin Al ; Laminin beta 2; Integrin alpha 1 ; Stanniocalcin 1 ; Thrombospondin 4; or CD36 

immunogen emulsified in complete Freund's adjuvant and injected subcutaneously or intraperitoneally in an 
amount from 1-100 micrograms. Alternatively, the immunogen is emulsified in MPL-TDM adjuvant (Ribi 
Immunochemical Research, Hamilton, MT) and injected into the animal's hind foot pads. The immunized mice 
are then boosted 10 to 12 days later with additional immunogen emulsified in the selected adjuvant Thereafter, 
35 for several weeks, the mice may also be boosted with additional immunization injections. Serum samples may 

beperiodically obtained from the mice by retro-orbital bleeding for testing in ELISA assays to detect anti-CXCR4; 
anti-Laniinin alpha 4; anti-TTMPl; anti-Type IV collagen alpha 1; anti-Laniinin alpha 3; anti-Adrenomedullin; 
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3;ant^tentTGF^ 

(ant,HSP47); anti-Procohagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen 

inrombospondin 4; or anti-CD36 polypeptide antibodies. 

After a suitable antibody titer has been detected, the annuals "positive" for antibody can be injected 
^afinalintravenousinjectionofCXCR^I^^ 

3; Adrencmetiullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 

TGFbeta Pr0teiD 2 SCrine ° r ^ Pr0teaSC -»* P-ein 

CHSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 

37; Ephnn Al; I^htin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36. Three to four 
days later, the mice are sacrificed and the spleen cells are harvested. The spleen ceUs ^ then fused (using 35% 
polyethylene glycol) to a selected murine myeloma cell line such as P3X63AgU.l, available from ATCC No 
159? - ^ 61510118 geneiate hybddoma ceUs w *<* can then be plated in 96 well tissue culture plates 
contanung HAT (hypoxanthine, aminopterin, and thymidine) medium to inhibit prohferation of non-fuseti cells 
myeloma hybrids, and spleen cell hybrids. 

Tbe M-ddc eels win be sorted in » ELISA fo, reaedvity CXCR4; L.u^lnin alpha 4; 

^'^'^.IpkaliL^ 

2. Ty„e V! con*, „ p h. 2 ; Typo V, oollagen a , pha 3 ; La,en, TGFbeta bidding p rorein 2 (LTBP2); Serine or 

«; T,pe IV eollngen afcbo 2; ComKxin 37; Fphrin AI; Lntninin be» 2; btegrin alpba l: Sranrfoedoin ,. 
Th^nbospondn, 4; or CD3«. Dotetnunarion of -pond™- hybridotn, oelkt aeorebng the desirod rnonoo.onni 
an.tbod.es .gains, CXCR4; Laminin a, P ha 4; Ml; Type IV eoHagen ^» ^ 3. 

3, Lntnn, TGFbeta btndtng 2 (LTBP2); Serine or eys tti o prorease inhibitor hear shock protein (HSP47)' 

^gen-^p., 2 -o*og toB r,te 43; ^ ^ ^ ^ ^ 

Al ; Lampun beta 2; Integrin alpha 1; Stanoicoalcip 1; ^hrombos P ondin 4; or CD36 is widlin the skill in the art 
The posirivo hybridcan. eells oan bo injeetod inhnperironeady in* syngeneio Bajh/e miee to P roddoe 
-~ * »«^CR4; and-Inndnin a, P ha 4; anri-TIMP,; anti-Typo IV ooUago. afcha 1; »ri- 

o^rrf, P- «• 21 and-Type I ool.agon alph. 2; apti-Ty^o V, 

- cyaen, ^tease inbibitor beat shook protein ( and-HSP47); and.ProeoUagen-.yaine, 2-oxogW*. 5. 
onnbodtos. ^^^^hyWdontao^o^be^inri^cn^^or^^ 
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followed by gel exclusion chromatography. Alternatively, affinity chromatography based upon binding of 
antibody to protein A or protein G can be employed. 

The foregoing written specification is considered to be sufficient to enable one skilled in the art to 
practice the invention. The present invention is not to be limited in scope by the construct deposited, since the 
deposited embodiment is intended as a single illustration of certain aspects of the invention and any constructs that 
are functionally equivalent are within the scope of this invention. The deposit of material herein does not 
constitute an admission that the written description herein contained is inadequate to enable the practice of any 
aspect of the invention, including the best mode thereof, nor is it to be construed as limiting the scope of the claims 
to the specific illustrations that it represents. Indeed, various modifications of the invention in addition to those 
shown and described herein will become apparent to those skilled in the art from the foregoing description and 
fall within the scope of the appended claims. 
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WHAT IS CJ .ATKfRTt TC- 

1. An isolated antibody that binds to a CXCR4; Lannnin alpha 4; TIMP1; Type IV oollagen alpha 
l; l^ninin alpha 3; Adrenomedullin; Thro m bospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2 - 
Type VI collagen alpha 3; Intent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heai 
shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin43; Type IV collagen alpha 
2, Connexm 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4- or CD36 
polypeptide. 

2. The antibody of Claim 1 which specifically binds to said polypeptide. 

3. The antibody of Claim 1 which induces the death of a cell that expresses said polypeptide. 

4- The antibody of Claim 3, wherein said cell is part of a renal cell carcinoma and the cell 
overexpresses said polypeptide as compared to a normal cell of the same tissue type. 

5. The antibody of Claim 1 which is a monoclonal antibody. 

,™ ^ ™ emtibod y of C^ 5 which comprises a non-human complementarity detern^ning region 
(CDR) or a human framework region (FR). 

7. The antibody of Claim 1 which is labeled. 

S. The antibody of Claim 1 which is an antibody fragment or a smgle-chain antibody. 

9. A composition of matter which comprises an antibody of Claim 1 in admixture with a 
pharmaceutically acceptable carrier. 

said antibody ^ COmP ° Siti ° n ° f * ^ 9 ^ 00 «* ri « a therapeutically effective amount of 

11. The composition of matter of Claim 9 which further comprises a cytotoxic or a 
cnemotnerapeutic agent. 

12. *»^to»o^ am ^^ l ^ a , c ^. LB ^- ^ 

******* stocky vs,^. tn,^^ 2 ^ oeluaraK 5 ^ >xygenase; 43; Typelv 
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collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide, said method comprising culturing a host cell comprising nucleic acid encoding the 
antibody tinder conditions sufficient to allow expression of said antibody and recovering said antibody from the 
cell culture. 

13. An antagonist of a CXCR4; Laminin alpha 4; TIMP1 ; Type IV collagen alpha 1 ; laminin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 
alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 
(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. 

14. The antagonist of Claim 13, wherein said antagonist inhibits growth of a renal cell carcinoma. 

15. A method of diagnosing tumor in a mammal, said method comprising detecting the level of 
expression of a gene encoding a CXCR4; Laminin alpha 4; TTMP1; Type IV collagen alpha 1; L aminin alpha 3; 
Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 
3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide (a) in a test 
sample of tissue cells obtained from the mammal, and (b) in a control sample of known normal tissue cells of the 
same cell type, wherein a higher expression level in the test sample, as compared to the control sample, is 
indicative of the presence of tumor in the mammal from which the test tissue cells are obtained. 

16. The method of claim 15, wherein the test sample is from a renal cell carcinoma 
and the control sample is from normal renal tissue. 

17. A method for determining the overexpression of a CXCR4; Laminin alpha 4; TIMP 1 ; Type IV 
collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI 
collagen alpha 2 ; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 2 (LTBP2) : Serine or cystein protease 
inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV 
collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 
4; or CD36 polypeptide (a) in a test tissue sample suspected of containing said polypeptide and (b) a control 
normal tissue sample of the same tissue type, said method comprising exposing the test and control tissue samples 
to an anti-CXCR4; anti-Laminin alpha 4; anti-TTMPl; anti-Type IV collagen alpha 1 ; anti-La rni rri n alpha 3; anti- 
Adrenomedullin; anti-Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type 
VI collagen alpha 3; anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor 
heat shock protein (anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti- 
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Si* 36 ^ C0 ^ agen 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1 ; anti- 
S^oca,cinl;anti-T^^ 

of said antibody to said polypeptide in said samples. 



IS. 



lie method of claim 1 7, wherein the test sample is from a renal cell carcinoma and the control 
sample is from normal renal tissue. 
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1* AmethodofdiagnosmgrenalceU^^ 
^anh-CXCR^ann-L*^ 

Adrenomedullin; anti-Thrombospondin2; -d-T yP eIco^ g enalpha2;anu-TypeVIcolla g enalpha2;anti;Type 

Type IV collagen alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Iotegrin alpha 1; anti- 
Staomocalcin 1; anti-Thrombospondin 4; or anti-CD3 6 polypeptide antibody with a test sample of renal tissue 
cells obtamed from the mammal suspected of having renal cell carcinoma and a control sample of normal renal 

atTTr ^ W alpha1 ' 1 ^^ Adrenomedullin; Thrombospondin 2; Type I collagen 

al ^ T ^VIcolla g ena^^ 

or cystem protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase- ' 
connexm43;Typer,colla g en a lpha2;Connexm37;Ephr^ 
^mbospondm^o^^ 

formauon of a complex is indicative of the presence of renal cell carcinoma in said mammal. 

20. The method of Claim 17, 18, or 19, wherein said antibody is detectably labeled. 

21 A renal cell carcinoma dia^ostic kit comprising an anti-CXCR4; anti-Laminin alpha 4; anti- 
TIMP ^^elVcollagen^ 

binl 8en ,? ha ^ aDti ' TyPe " COUageD 2 ' ^ TyP ° " * ^-t TGFbeta 

bm^ g p ro tem2 ( anti-LTBP2);anti-Sermeorcystem P rotease 

anti-CD36 polypept.de antibody and a carrier in suitable packaging. 

22. The kit of Claim 21 which further comprises instructions for using said antibody to detect the 
— presence of a CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; Laminin alpha * 

3, Latent TGFbeta bmchngprotein 2 (LTBP2); Serine or cystein protease inhibitor heat shockprotein (HSP47)- 
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Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide in a renal cell 
carcinoma tissue sample suspected of containing the same relative to a normal renal tissue sample. 

5 23 . The kit of Claim 2 1 or 22, wherein said antibody is detectably labeled. 

24. A method for inhibiting the growth of renal cell carcinoma, said method comprising exposing 
a renal cell carcinoma, in which a CXCR4; Laminin alpha 4; TTMP1; Type IV collagen alpha 1; l a minin alpha 
3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen 

10 alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or cystein protease inhibitor heat shock protein 

(HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 
37; Ephrin Al; Larninin beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide is 
overexpressed, to an effective amount of an agent that inhibits a biological activity of said polypeptide, wherein 
growth of said renal cell carcinoma is thereby inhibited. 

15 

25. The method of Claim 24, wherein said agent is an anti-CXCR4; anti-Laminin alpha 4; anti- 
T1MP 1 ; anti-Type IV collagen alpha 1 ; anti-L^minin alpha 3 ; anti- Adrenomedullin; anti-Thrombospondin 2; anti- 
Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta 
binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti- 

20 Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43 ; anti-Type IV collagen alpha 2 ; anti-Connexin 

37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-Thrombospondin 4; or 
anti-CD36 polypeptide antibody. 

26. The method of Claim 25, wherein said anti-CXCR4; anti-Laminin alpha 4; anti-TTMPl; anti- 
25 Type IV collagen alpha 1; anti-Laminin alpha 3; anti- Adrenomedullin; anti-Thrombospondin 2; anti-Type I 

collagen alpha 2; anti-Type VE collagen alpha 2; anti-Type VI collagen alpha 3; anti-Latent TGFbeta binding 
protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein (anti-HSP47); anti- 
Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43 ; anti-Type IV collagen alpha 2; anti-Connexin 
37; anti-Ephrin Al; anti-Larninin beta 2; anti-Integrin alpha 1 ; anti-Stanniocalcin 1; anti-Thrombospondin 4; or 
30 anti-CD36 polypeptide antibody induces cell death. 

27. The method of Claim 24, wherein the renal cell carcinoma is further exposed to radiation 
treatment, a cytotoxic agent or a chemotherapeutic agent. 

35 28. A method for inhibiting the growth of a renal cell carcinoma, said method comprising exposing 

renal cell carcinoma tissue, in which a CXCR4; Laminin alpha 4; TIMP1; Type IV collagen alpha 1; La m ini n 
alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI 
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31 ^ * m Se™. „ cysKm protea „ ^ 

p. (HSP47); 5-dioxygeopse; coopexio 43; Type IV eoiregep alpha t 

5 whereto growth „f add „„, edi carcinoma is thereby inhibited ' 

29. The tnethod of CUhn 28, wherein seid polypeptide fa overexpreared fareoel cell earcinotn, as 
compared to normal renal cells. 

, . ^ me *° d ° fC ^ 28 ' W ^ s * d *^ 
anuclexcacid which encodes *eCXCR4;I^ alplw4; ^ 1;T ^^ co ^^ 

' TGFbCta biRdUlS Pr ° tein 2 0-™** Se ™ « cystein protease inhibitor heat shock protein (HSP47)- 

ProcoUagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Lannnin beta 2; Mtegrin alpha 1; Stanniocalcin J; Thro.bospondin 4; or CD36 polypeptide or the 
complement thereof. 
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31. The method of Claim 30, wherein said renal cell carcinoma is further exposed to radiation 
treatment, a cytotoxic agent or a chemotherapeutic agent 

32. An article of manufacture, comprising: 
a container; 

a label on the container; and 

e composite ccanprfaing „ active tgm , ^ ^ 

rrrr fori ° Mbi,in8 *• ° f 

»d,c.res to the contposiho. fa enecdve fo, treating conditions charecterixed by overexpressioo of. CXCR4- 

2; Type v, colfagen a,pha 2; Type V, colfagen a.pha 3; Ure,, T CFbefa bindtog ^ 
0.1BP2); Setreeoroysreinprotee.e fahibitorhea, ahocxproteb, (HSP47); PrecoUageo-iysree, 2-0x0.1,^5. 

^^ C '" f ^^° fCh » 32 .^»^.^veageo,rehibi B .biol„gi^ 
3, Lot*,, TOPbet, bredreg pro** 2 (LTBP2); Serine or cysrein prorepse inhtbitor heat shock prereio (HSP47)- 
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Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 43; Type IV collagen alpha 2; Connexin 37; Ephrin 
Al; Laminii] beta 2; Integrin alpha 1; Stanniocalcin 1; Thrombospondin 4; or CD36 polypeptide. 



34. The article of manufacture of Claim 33, wherein said active agent is an anti-CXCR4; anti- 
T^mmm alpha 4; anti-TIMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin; anti- 
Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; 
anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti- Serine or cystein protease inhibitor heat shock protein 
(anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen 
alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Dmiinin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti-" 
Thrombospondin 4; or anti-CD36 polypeptide antibody. 

35. The article of manufacture of Claim 33, wherein said active agent is an antisense 
oligonucleotide. 

36. A method of identifying a compound that inhibits an activity of a CXCR4; La m ini n alpha 4; 
TTMP1; Type IV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondin 2; Type I collagen alpha 
2; Type VI collagen alpha 2; Type VI collagen alpha 3; Latent TGFbeta binding protein 2 (LTBP2); Serine or 
cystein protease inhibitor heat shockprotein (HSP47); Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; connexin 
43; Type IV collagen alpha 2; Connexin 37; Ephrin Al; Laminin beta 2; Integrin alpha 1; Stanniocalcin 1; 
Thrombospondin 4; or CD3 6 polypeptide, said method comprising the steps of (a) contacting cells and a candidate 
compound to be screened in the presence of said polypeptide under conditions suitable for the induction of a 
cellular response normally induced by said polypeptide and (b) determining the induction of said cellular response 
to determine if the test compound is an effective antagonist wherein the lack of induction of said cellular response 
is indicative of said compound being an effective antagonist. 

37. The method of Claim 36, wherein said candidate compound is an anti-CXCR4; anti-Laminin 
alpha 4; anti-TEMPl; anti-Type IV collagen alpha 1; anti-Laminin alpha 3; anti-Adrenomedullin; anti- 
Thrombospondin 2; anti-Type I collagen alpha 2; anti-Type VI collagen alpha 2; anti-Type VI collagen alpha 3; 
anti-Latent TGFbeta binding protein 2 (anti-LTBP2); anti-Serine or cystein protease inhibitor heat shock protein 
(anti-HSP47); anti-Procollagen-lysine, 2-oxoglutarate 5-dioxygenase; anti-connexin 43; anti-Type IV collagen 
alpha 2; anti-Connexin 37; anti-Ephrin Al; anti-Laminin beta 2; anti-Integrin alpha 1; anti-Stanniocalcin 1; anti- 
Thrombospondin 4; or anti-CD36 polypeptide antibody. 

38. The method of Claim 36, wherein a component, either said candidate compound or said 
CXCR4 ; Laminin alpha 4 ; T7MP 1 ; Type IV collagen alpha 1 ; Laminin alpha 3 ; Adrenomedullin; Thrombospondin 
2; Type I collagen alpha 2; Type VI collagen alpha 2; Type VI collagen alpha 3 ; Latent TGFbeta binding protein 
2 (LTBP2); Serine or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lysine, 2-oxoglutarate 
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5-dioxygenase; c™exm 43; Type IV collage*^ 

1; Stanniocalcm 1; Thrombospondin 4; or CD36 polypeptide, is immobilized on a solid support. 

39. The method of Claim 38, wherein a component, either said candidate compound or said 
CXCR4;I^inmalpha4;mm;Ty^ 

2;TypeIcoUagenal P ha2;Type VI collagen alpha 2;Type VI coUagenalpl^ 3; Intent TGFbeta binding protein 
2 (LTBP2); Serme or cystein protease inhibitor heat shock protein (HSP47); Procollagen-lvsme, 2-oxoglutarate 

l; Stanmocalcin 1; Thrombospondm 4; or CD36 polypeptide, is not immobilized on a solid support and is 
detectably labeled. 

40. A **bodforidentifymgacompound^ 
4; TIMPl; Type TV collagen alpha 1; Laminin alpha 3; Adrenomedullin; Thrombospondm 2; Type I collagen 
alpha2;Type VI collagen alpha 2; Type VI collagen alpha 3; Intent TGFbeta bmding protein 2 (LTBP2)- Serine 
or cystem protease inhibitor heat shock protein (HSP47* Procollagen-lysine, 2-oxoglutarate 5-dioxygenase- 
connexm4:sTy pe IVco U agenalpha2;Connexm37; E phrmAl;lammmbeta 

contactmg sa.d cells with a candidate compound and determining whether expression of said polypeptide is 
inhibited. ^ 



41. 



The method of Claim 40, wherein said candidate compound is an antisense oligonucleotide. 
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^ such as renal cell carcinoma, and may act as predictors of the prognosis of tumor treatment. The present invention is directed to 
^ novel methods of diagnosing and treating tumor, such as renal cell carcinoma. 
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Group H. claintfs) Ml. 21-23 in part, drawn to an antibody to Laminin a 4. 
Group III, claims) 1-11. 21-23 in part, drawn to an antibody to TIMP1. 
Group IV, claims) 1-1 1. 2,-23 in part, drawn to an antibody to type IV colleen a 1. 
Group V. clainKs) Ml. 21-23 in part, drawn to an antibody to laminin a 3. 
Group VI. claim(s) 1-11. 21-23 in par, drawn to an antibody to adenotnedullin. 
Group VII. claims .-11, 21-23 in par, drawn to an antibody to toroxnbospondin 2. 
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Groups 65 10 86. claim(s) 15-16 in pari, drawn io a method of diagnosing a tumor by detecting the level of a gene wherein the cene 
encodes the protein to which the ami body of Groups I-XXI bind. 

Groups 87 to 107, claim(s) 17- 19 in part, drawn to a method for oetermining the overexpression of a protein with an antibody wherein 
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the mam invention of Group I. comprises the first product of an antibody to a CXCR4 and a method using such antibody and ' 
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products and methods share with the main invention does not constitute a special technical feature within the meaning of PCT Rule 
1 3.2 and that each of such products and methods accordingly defines a separate invention. 



Continuation of B. FIELDS SEARCHED Item 3: 

CAPLUS. MEDLINE WEST. CANCERL1T BIOSIS, USPATFULL 

search terms: CXCR4. antibody, monoclonal, renal cell carcinoma, label, humanized 



Form PCT/ISA/210 ( second sheeO tfulv 1998) 



This Page Blank (uspto) 



